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Introduction 
1.1 Burden of Cardiovascular diseases 
Cardiovascular diseases are the number one cause of death globally: more 
people die annually from cardiovascular diseases than from any other cause1.  
An estimated 17.7 million people died from cardiovascular diseases in 
2012, representing 31% of all global deaths. Of these deaths, an estimated 7.4 
million were due to coronary heart disease and 6.7 million were due to stroke1.  
Over three quarters of cardiovascular disease deaths take place in low- and 
middle-income countries. Out of the 16 million deaths under the age of 70 years  
due to non-communicable diseases, 82% are in low and middle income countries 
and 37% are caused by cardiovascular diseases1.  
Epidemiological studies on people of South Asian origin, whether living in 
South Asia or living abroad, suggest that the likelihood of developing coronary 
artery diseases (CAD) in South Asians is about 2 times higher than in Europeans 
and 5 times higher than in Chinese2. CAD contribute to a higher risk of morbidity 
and disability in the South Asian population3.  
CAD accounted for 3% of the total deaths in Nepal in 1995 and 17% of the 
total deaths in Sri Lanka in 1998, and the national surveys in these countries show 
a growing trend in the prevalence of CAD and its risk factors4. 
Therefore, the contribution of the developing countries to the global burden 
of cardiovascular diseases (CVD), in terms of disability adjusted years of life lost, 
was 2.8 times higher than that of the developed countries5. 
 
1.1.1 Double burden of Non communicable diseases in developing Countries 
Many low- and middle-income countries are now facing a "double burden" 
of disease. Children in low- and middle-income countries are more vulnerable to 
inadequate pre-natal, infant and young child nutrition. At the same time, they are 
exposed to high-fat, high-sugar, high-salt, energy-dense, micronutrient-poor 
foods, which tend to be lower in cost but also lower in nutrient quality. These 
dietary patterns in conjunction with lower levels of physical activity result in 
sharp increases in childhood obesity while undernutrition issues remain unsolved4. 
Replacement of a traditional diet rich in fruit and vegetables by a diet rich 
in calories provided by animal fats and low in complex carbohydrates, is 
happening in all but the poorest countries. Such changes will in general lead to 
increased rates of many Non communicable diseases, although not necessarily 
stroke rates, in countries previously protected by balanced and healthy diets5. 
The emergence and acceleration of cardiovascular disease (CVD) 
epidemics in low- and middle-income countries is explained by demographic 
shifts and lifestyle changes propelled by urbanization, industrialization, and 
globalization. Low birth weight and ethnic diversity in gene–environment 
interactions may magnify the impact of these changes6. 
 1.2 Burden of Cardiovascular Disease in India 
Deaths from CAD in India have almost doubled in the past 10 years3,4. In 
2012 it is estimated that Non-communicable diseases accounted for 53% of the 
total mortality and 44% of disability-adjusted life-years (DALYs) lost.   
Cardiovascular disease is the major contributor to this burden and accounts 
for 52% of Non-communicable diseases associated mortality and 29% of total 
mortality1. The number of productive years of life lost due to CAD in India is 
projected to increase from 7.1 million in 2004 to 17.9 million in 20307. This may 
result in considerable economic losses.  
It is projected that heart diseases, stroke, and diabetes will lower the gross 
domestic product of India and Pakistan by 1% or more over the next 10 years8, 
and among the heart diseases, CAD is most common among adults less than 60 
years7 old. 
Importantly, it remains the foremost cause of preventable death globally. 
Risk factors include unhealthy diet, smoking, psychosocial factors, sedentary 
lifestyle, hyperlipidemia, obesity, hypertension, and diabetes1. 
 
1.3. Burden of risk factors among Children. 
 Data from the Bogalusa Heart Study and the Pathobiological Determinants 
of Atherosclerosis in Youth (PDAY) study link potentially modifiable risk factors, 
including atherogenic lipids and lipoproteins, systolic and diastolic blood 
pressures, obesity (body mass index [BMI]), and cigarette smoking, to the 
development and progression of atherosclerotic processes. Recent data from the 
Bogalusa Heart Study and Finland reaffirm the link between risk-factor exposures 
in childhood and adolescence and preclinical atherosclerosis in adulthood9. 
 Obesity rates in the world’s children and adolescents increased from less 
than 1% (equivalent to five million girls and six million boys) in 1975 to nearly 
6% in girls (50 million) and nearly 8% in boys (74 million) in 2016.The number 
of obese five to 19 year olds rose more than tenfold globally, from 11 million in 
1975 to 124 million in 2016. An additional 213 million were overweight in 2016 
but fell below the threshold for obesity1. 
Studies from different regions of the country have reported a high 
prevalence of childhood obesity, especially in urban school going girls. High 
blood pressure and type-2 diabetes mellitus are emerging as important problems 
in adolescent children, more in girls . 
Tobacco use and smoking is rampant in rural children and in urban slums, 
although lower in the girls as compared to boys8. 
It has also become clear that many cardiovascular diseases with ultimate 
outcomes in adulthood actually have their origins during childhood.  
Although cardiovascular disease is typically associated with middle or old 
age, the atherosclerotic process often initiates early in childhood9,10. The process 
of atherosclerosis appears to be occurring at an increasing rate, even in pre-
adolescents, and has been linked to the childhood obesity epidemic.  
In adults, the clinical manifestations of cardiovascular disease (CVD) are 
associated with alterations in blood lipid profile, such as elevated triacylglycerols,  
high density lipoprotein-cholesterol levels, and a preponderance of small, dense, 
apolipoprotein B -enriched low density lipoprotein particles.  
These and other metabolic disturbances are thought to exert their effects 
over an extended period of time, possibly starting in childhood and adolescence, 
often in a non-symptomatic manner.  
 There is an increasing amount of data showing that being overweight 
during childhood and adolescence is significantly associated with insulin 
resistance, dyslipidemia, and elevated blood pressure in young adulthood.  
Children’s and especially adolescents’ adiposity and fat distribution seem 
to track moderately into adulthood. Children and adolescents who have high 
levels of BMI relative to their sex and age peers are likely to have multiple risk 
factors, excess adiposity, and a high risk for adult obesity.  Fatter children have 
consistently been found to be more likely to become obese adults than are thinner 
children11, 12.  
Longitudinal studies indicate that childhood BMI is associated with 
vascular fatty streaks and with raised lesions13, obesity11,12, left ventricular mass14, 
and premature mortality in adulthood15.  Data from autopsy studies in children and 
youth indicate that as the numbers of CVD risk factors increases, so too does the 
severity of coronary and aortic atherosclerosis13. 
A child with clustered risk has a poorer health status than if just one risk 
factor was elevated16. When risk factors cluster, it is likely that they share 
common underlying factors that affect all or some of these simultaneously. Such 
underlying factors might include poor diet, physical inactivity, low cardio-
respiratory fitness and genetics, or more likely a combination of these and other 
factors.  
The cause of risk factor clustering has yet to be fully understood 
 
1.4 Need for Health promotion in children. 
Most Cardiovascular diseases can be prevented by addressing behavioural 
risk factors such as tobacco use, unhealthy diet and obesity, physical inactivity 
and harmful use of alcohol using population-wide strategies.  
 The relationships among cardiovascular risk factors at the childhood–
adolescence–adulthood transition, i.e, the putative earliest point in the 
development of cardiovascular risk need to be studied further. This may result in 
important information on the etiologic relations between early indicators of the 
insulin resistance syndrome, type 2 Diabetes, and establishment of risk in young 
adulthood6.  
Promoting healthy lifestyles in childhood is essential for preventing the 
onset of cardiovascular diseases18, 19, 20. Unfortunately, there are disturbing trends 
of increasing obesity, increasing severe obesity, and increasing prevalence of 
hypertension and type 2 diabetes mellitus in the paediatric population.  
. Increased physical activity simultaneously improves components of the 
‘metabolic syndrome’ such as triglycerides, low-density lipoprotein cholesterol 
particle size, apolipoprotein A, adiposity, and insulin resistance17, and CVD risk 
factors may therefore cluster because of a sedentary lifestyle16. 
The benefits of weight loss for blood pressure reduction in children have 
been demonstrated in both observational and interventional studies. 
The existing evidence indicates that primary prevention of atherosclerotic 
disease should begin in childhood.  It is possible that the successful prevention 
and treatment of obesity in childhood could reduce the adult incidence of 
cardiovascular disease. Weight loss by obese youngsters results in a decrease in 
insulin concentration and improvement in insulin sensitivity. 
1.5 School- Based Study 
Children are the future adults and by influencing them it would be 
instrumental in better health for the years to come. School students were selected 
as the study group in the present study because they are at a receptive age and also 
have the peer influence on their lifestyle practices.13 Schools have a powerful 
influence on children’s health within a positive school infrastructure and physical 
environment.18 Policies, personnel, and curricula also play important roles in 
providing opportunities for frequent interactions among students, which increases 
their familiarity and impact of the factors on their healthy future. 
 
 
 
 
 
 
 
 
Need for the Study 
Many Cardiovascular diseases with ultimate outcomes in adulthood 
actually have their origins during childhood18. 
Early adolescence is the period in which the children are initially exposed 
to risk factors, because they are at a receptive age and thereby influential in 
influencing the health of the next generation19. Hence primordial prevention of the 
potential risk factors will benefit not only the individual but also reduce the 
burden on the health sector as a whole.  
A consistent body of evidence from epidemiological, clinical and 
laboratory studies on cardiovascular risk factors among the younger populations, 
including children, adolescents, and youth exists worldwide 5,14. However, such 
evidence is mainly confined to developed countries. In India and the rest of South 
Asia, similar studies systematically evaluating cardiovascular risk factors across 
younger populations are generally inadequate. 
Well-documented trends on youth tobacco use and childhood obesity 
present an immediate obstacle to achieving future reductions in CVD disease 
burden20. 
 Obesity is on the rise in children, especially among girls in urban schools 
and the middle-class8.Since overweight status and obesity in adulthood are 
predicated on childhood and adolescent weight, obesity prevention should start 
early in life. One important target group is the child of school-age, the age-group 
around adolescence i.e older children and early adolescence21.. 
The school environment is regarded as a good setting for the promotion of 
health interventions among children because no other institution has as much 
contact time with the target population22. Schools provide an environment where 
almost all children can be reached repeatedly and continuously. 
Rapid urbanization and change in lifestyle that occurred during the past 
two decades have led to the growing burden of coronary risk factors even in rural 
setting in India23. 
 There is paucity of studies regarding Lifestyle practices and Awareness of 
cardiovascular risk factors among school children in rural areas in Tamil Nadu.  
Hence this study was undertaken to assess the Lifestyle practices and 
Awareness of cardiovascular risk factors among school children in a rural area 
regarding the risk factors of CVDs. Data regarding these aspects will help in 
taking decisions regarding the need to undertake interventional studies and the 
appropriate cost-effective strategies to reduce these risk factors among the school 
children in this rural area.. 
 
 
 
Objectives 
1. To assess the level of awareness of risk factors of cardiovascular diseases 
among middle School children (6th – 8th standard) in the field practice area 
of Rural Health Training Centre (RHTC), Vedapatti, attached to 
Department of Community Medicine, PSG Institute of Medical Sciences 
and Research, Coimbatore.. 
2. To examine the association of socio-demographic factors and lifestyle 
practices with physical parameters of cardiovascular risk factors among 
these middle School children (6th – 8th standard). 
  
 
 
 
 
 
 
 
Review of Literature 
4.1 Cardiovascular Disease 
 Heart attacks and strokes are usually acute events and are mainly caused by 
a blockage that prevents blood from flowing to the heart or brain. The most 
common reason is a build-up of fatty deposits on the inner walls of the blood 
vessels that supply the heart or brain resulting in narrowing of the vessel wall and 
thereby resulting in decreased perfusion. Strokes can also be caused by bleeding 
from a blood vessel in the brain or from blood clots.  
 The cause of heart attacks and strokes are usually the presence of a 
combination of risk factors, such as tobacco use, unhealthy diet and obesity, 
physical inactivity and harmful use of alcohol, hypertension, diabetes and 
hyperlipidaemia2. 
4.1.1 Definition of Cardiovascular Disease 
Cardiovascular diseases (CVDs) are a group of disorders of the heart and blood 
vessels and they are listed in Table 4.1 24. 
Table4.1 List of cardiovascular Diseases: 
Disease Description 
Coronary heart disease Disease of the blood vessels supplying 
the heart muscle; 
Cerebro-vascular disease Disease of the blood vessels supplying 
the brain 
Peripheral arterial disease Disease of blood vessels supplying the 
arms and legs 
Rheumatic heart disease Damage to the heart muscle and heart 
valves from rheumatic fever, caused by 
streptococcal bacteria 
Congenital heart disease Malformations of heart structure 
existing at birth 
Deep vein thrombosis and Pulmonary Blood clots in the leg veins, which can 
embolism dislodge and move to the heart and 
lungs. 
 
4.2 Risk factors of Cardiovascular Disease 
 The most important behavioural risk factors of heart disease and stroke are 
unhealthy diet, physical inactivity, tobacco use and harmful use of alcohol. The 
effects of behavioural risk factors may show up in individuals as raised blood 
pressure, raised blood glucose, raised blood lipids, and overweight and obesity. 
These “intermediate risks factors” can be measured in primary care facilities and 
indicate an increased risk of developing a heart attack, stroke, heart failure and 
other complications26. 
 Cessation of tobacco use, reduction of salt in the diet, consuming fruits and 
vegetables, regular physical activity and avoiding harmful use of alcohol have 
been shown to reduce the risk of cardiovascular disease. 
 Deleterious lifestyles and behaviors, rather than medical conditions or 
genetic predispositions, are thought to be the most important and modifiable 
causes of the majority of deaths from CVD 28. Given that the process of 
atherosclerosis often begins in childhood or adolescence, it is logical that 
interventions aimed at primary prevention of CVD should target this population.  
 Several preliminary lines of evidence from randomized controlled trials 
indicate that primary prevention of CVD at a young age is effective and feasible if 
implemented with a focus on modifiable risk factors such as obesity prevention, 
increased physical activity, and tobacco avoidance 9.  
 To reduce the anticipated burden of CVD, the latest statement by the 
American Heart Association (AHA) for Cardiovascular Health Promotion in the 
Schools has called for increased implementation and research of effective 
population-based CVD preventive strategies in younger populations 29. 
 Most of the potentially modifiable risk factors that affect children can be 
controlled early in life, lowering the risk of heart disease later in life30.  They are 
shown below.  
Physical inactivity  
 Physical inactivity is a major modifiable risk factor for CVD. The health 
benefits associated with physical activity include weight control, lower blood 
pressure, improved psychological well being and decreased risk of CVD 30.  
 However, unfortunately, physical activity levels in children are decreasing 
mainly from sedentary lifestyle and to overcome this a mix of recreational and 
organized aerobic activities based on child’s age, sex, race, sexual maturity, size, 
skill and social class should be implemented 32.  
 For health benefits, children aged 5-12 years should accumulate at least 60 
minutes of moderate to vigorous intensity physical activity five days a week32 
which can be split to three sets of 20 minutes each.   
 Smoking 
 Tobacco smoking is an important and modifiable cardiovascular risk 
factor33. Both smoking and smokeless tobacco usage is equally prevalent amongst 
the youth of developing countries.  A 2004 Indian study reports more than 25% in 
13- to 15-year-olds to be tobacco users, contributing to 17% of current total 
tobacco users34. More than 80% established adult smokers initiate smoking before 
the age of 18 years. Hence, there is an urgent need to intervene early35.  
 The most susceptible time for initiating tobacco use is during adolescence 
and early adulthood, before the age of 18 years (U.S. Department of Health and 
Human Services, 1994) 5, and the prevalence of tobacco use is increasing among 
children and adolescents.  
 There are numerous interacting determinants that influence smoking 
behaviour namely environmental factors (socio-cultural, economic and political) 
and personal characteristics like demographics, personality, education, and 
information which are certain influences of smoking initiation in children35. 
   
Obesity 
 Obesity in childhood and adolescence is attaining an epidemic proportion 
at about 15-20% in India. Overweight and obesity in childhood are associated 
with diverse cardiovascular risk factors and has been shown to be related with 
premature atherosclerotic lesions31.  
 Unlike in adults it is not possible to identify a single BMI (body-mass-
index) cut off point as a threshold for defining obesity in children, as BMI 
changes with age across development36. Further, there is also a need for age and 
gender specific percentile based cut off points of anthropometric and metabolic 
variables in South Asian children and adolescents37,38. 
 South Asia is facing the double burden of over and under-nutrition. The 
South Asian newborns, children and adults have higher body fat compared to the 
Caucasians of similar body weight, and cardiovascular risk manifests at a lower 
level of adiposity38.Obesity in South Asian children is also reported to be related 
with adverse lipid profile39 
Hypertension 
 Childhood hypertension is a recognized predisposing factor of adult 
hypertension as reported in the Bogalusa Heart Study. Current guidelines suggest 
that children ≥3years of age have to get their blood pressure measured during their 
routine health assessment. Hypertension in children is defined as systolic or 
diastolic blood pressure steadily above 95th percentile on three different 
occasions40.  
 Furthermore children have a 10% higher risk of developing hypertension in 
adulthood for each 1 to 2 mmHg increment of systolic BP. National High Blood 
Pressure Education Program Working Group on High Blood Pressure in Children 
and  Adolescents has been validated in South Asian children for population-
specific reference values 41.  
  
Dyslipidemia 
 Epidemiological studies have established positive relationship between 
conventional dyslipidemia in patients of CVD and their children. Lipid 
abnormalities in children indeed contribute to adult CVD. 
 However, such traditional lipid risk factors do not explain fully the 
increased susceptibility of South Asians to CVD 41. Hence, there is a strong need 
to identify the nontraditional lipid risk factors in childhood such as alterations in 
serum levels of Lipoprotein(a), Apolipoprotein A-I, and Apolipoprotein B-100 in 
children of premature South Asian CVD patients. Nonetheless, gender and ethnic-
specific guidelines of similar nature are important and potential evaluation tools 
for certain pediatric populations 42-44.  
 
Family history of cardiovascular disease  
 Family history of CVD encompasses genetically transmitted risk along 
with shared environment and behaviors influencing modifiable risk factors. It is 
an important step in screening children's risk, as CVD tends to cluster in families 
and is a proxy for inherited tendency for coronary risk. It is an independent CHD 
risk predictor26.  
 Family history of premature CHD is defined as a documented myocardial 
infarction, angiographic documentation of CHD, angina pectoris, or sudden 
cardiac death in first or second degree relatives (parents, siblings, grandparents, or 
blood-related aunts and uncles) ≤ 55 years of age31.  
 However there is paucity of data regarding this from South Asia.  
 
 
 
4.3 Knowledge of Risk Factors of CVD 
 Risk of CVD can be decreased by adherence to dietary and lifestyle 
recommendations, which results in lower risk factor levels8. The change in their 
behaviour should start early in the younger generations to reverse the trend of 
increasing risk factor levels.  
 According to Health behaviour models, knowledge of consequences 
resulting from detrimental health is requisite for behaviour change, because 
without knowledge the motivation for change will not be there. Although 
knowledge of risk is necessary for motivation and action45, risk factor knowledge 
is not sufficient to promote behaviour change because other factors may prevent 
translation of knowledge into motivation and action.  
  A study by Lytle et al. found that college students have both a low 
perceived risk as well as limited knowledge (35.2%) about CVD44. Most of the 
studies in the western countries have shown that  knowledge of cardiovascular 
risk factors among school children varies from 19.3% to 34.2% 44-47. 
 In a study in Kannur by Divakaran et al 48, only 16.2% schoolchildren had 
adequate knowledge on cardiovascular disease and its risk factors. In a more 
recent study in Delhi by George et al 49, 25.4% schoolchildren had adequate 
knowledge on cardiovascular disease and its risk factors. 
 
4.4 Lifestyle practices among School Children 
4.4.1 Physical activity 
 Studies provide compelling evidence that regular physical activity is 
associated with a reduced risk of premature death from cardiovascular disease and 
any cause mortality in particular among asymptomatic men and women.  
 Furthermore, a dose– response relation appears to exist with people having 
higher levels of physical activity are at lower risk of premature death. 
 The prevalence of inadequate physical activity among children of 11-17 
years ranges from77% to 84 % globally - lesser among males than females. In 
India during the year 2010 the level of Physical inactivity ranged from 68% to 
72.9 %, lesser among males than in females 50. 
 In 2012,a school-based study from Wardha, Maharashtra, India among 
children and adolescents aged 6 to 18 years showed the prevalence of physical 
inactivity was 57.9 %. In a study by Dhanapal et al 51, among school children in 
Bangalore during 2014 the level of physical inactivity was found to be 63%. 
 4.4.2 Dietary Practices 
 Two major dietary patterns were identified: Avoidable food pattern, 
characterized by high intake of excess salt intake, fast foods and carbonated 
beverages 52 and the favorable food pattern, characterized by high intakes of fruits 
and vegetables 53, olives and olive oil, and traditional dishes. Adherence to 
avoidable food pattern is associated with increased risk of obesity, hyperglycemia 
and the metabolic syndrome52,54. 
 The prevalence of acceptable dietary intake among children of 10-13 years 
ranged from 42.94% to 52.97% 55-57 among Indian children. In a study in Delhi the 
prevalence of acceptable dietary intake among children of 10-14 years was 42%- 
76% 49. 
 
4.4.3 Tobacco Products 
 Tobacco use is a growing worldwide epidemic (Reddy, 2004) 3. It is a risk 
factor for many chronic diseases and is the single most important preventable 
cause of death in the world today (WHO, 2008) 4.  
 Due to this increasing prevalence, tobacco use is often referred to as a 
“pediatric disease” or a “pediatric epidemic” (Committee on Environmental 
Health et al., 2002) 58.  
 In India an estimated 5500 adolescents start using tobacco every day, 
joining the 4 million young people under the age of 15 years who already 
regularly use tobacco 59. 
 Warren had published a special report on cross country comparison of 
tobacco use among youth published in 2002. In this the overall median per cent of 
current use of any tobacco product (smoked cigarettes or used other tobacco 
products on one or more days in the 30 days preceding the survey) was 18.7% 
among older children and adolescents. The highest per cent currently using any 
tobacco product was in Nagaland, India (62.8%), and the lowest in Goa, India 
(3.3%) 60. The overall median per cent of students who had ever smoked 
cigarettes, even one or two puffs, was 33.0% .The highest per cent who ever 
smoked cigarettes was in the Northern Mariana Islands (79.8%), and the lowest in 
Tamil Nadu, India (3.4%) 60. 
 
4.4.4 Time spent on sedentary activity per day:  
 Sedentary leisure time activities such as television watching, personal 
computing, and playing video games for 4 or more hours per day have contributed 
to the increasing prevalence of non communicable diseases. The results of the 
third national health and nutritional survey in United States showed that the 
prevalence was lower in girls (23%) than in boys (29%) 
 
4.5 Physical Parameters of Cardiovascular risk. 
4.5.1 Body Mass Index 
 Having a body mass index outside the normal range significantly worsens 
risk parameters for cardiovascular disease in school aged children. In the study by 
Deitz et al 61 the odds of being overweight in adulthood was 6.2 times greater 
(95% CI: 2.2–17.2) in overweight compared with healthy weight youth.  
 In 2016, there were 50 million girls and 74 million boys with obesity in the 
world, while the global number of moderately or severely underweight girls and 
boys was 75 million and 117 million respectively 61. 
 In India in the year 2016, 14.1 Million boys and 10.5 million girls were 
found to be overweight while an additional 4.61(0.3%- 7.7%) million boys and 
2.70 (0.2% - 5%) million girls were found to be obese 63. 
 
4.5.1.1 Factors influencing BMI 
 In the study by Herman et al, among children aged 7 to 18 years in the 
1981 Canada Fitness Survey and who were re-evaluated in 2002-04, more 
knowledge of detrimental effects of obesity was marginally associated with less 
increase in body mass index 22 years later 64. 
 In the study by George et al among children aged 10-14 years in schools in 
Delhi, students of Private urban schools showed more prevalence of high BMI in 
comparison to the Government School with an adjusted OR of61.17 (95%CI 8.95- 
418.11) 49. 
 Close examination of studies revealed that gender differences were 
common, both before and during puberty 65. In the study by Zhai Let al among 
children and adolescents aged 7-19 years in Shenyang, the prevalence of obesity 
was 44% lower in female children than in male children of age 7-19 years 66 .  
 Prevalence of obesity is higher among upper SES children in developing 
countries. Although the middle/ high SES subjects were more physically active 
than the low SES subjects, one might argue that the increased levels of physical 
activity do not counteract the increased energy intake in the middle/ high SES 
groups in both genders, leading to higher proportions of overweight among 
participants in higher socioeconomic position64. 
 In the study by Nsiah-Kumi et al 67 among 386 parents of children aged 2 
to 17 years in Chicago, Family history of cardiovascular disease was also related 
to childhood overweight and obesity (adjusted OR 2.0, 95% CI: 1.6-2.5). 
 In the study by Oliveria et al 65 Children with the unacceptable dietary 
pattern had a significantly higher odds of obesity aOR 1.79(95%CI: 1.20–
2.67), compared with children who followed the acceptable dietary pattern. 
 Children with adequate physical activity show 51% lesser chance of getting 
overweight in comparison to physically inactive children aOR 0.49 65, (95%CI 
0.34-0.70).  Time spent on idle activity showed higher association with 
overweight aOR =1.15 (95%CI 0.86–1.54) and obesity aOR = 2.14 (95%CI 1.28 – 
3.60) 65. 
 The study by McConell et al among two cohorts based on exposure to 
second hand smoking collected on 3,318 fourth grade students with average 10 
years of age and followed up for 8 years had shown increased weight gain during 
adolescence in children exposed to secondhand tobacco smoke or near-roadway 
air pollution, compared to children with no exposure to either of these air 
pollutants 68. 
4.5.2 Blood Pressure Levels 
 In the study conducted among school going children in a tea garden 
community of Dibrugarh town, Assam by Dastidar et al 18, an epidemiological 
study of blood pressure among school children (5 – 14  years) , the prevalence of 
hypertension (systolic, diastolic or both) was found to be 11.9 percent in boys and 
11.4 percent in girls.  
 
4.5.2.1 Factors influencing Elevated Blood Pressure 
 In the study by George et al 49, private school students had a greater 
association with elevated blood pressure with aOR=1.94 (95%CI:1.23 – 3.06) in 
comparison to government school students. It also showed positive association for 
knowledge aOR = 1.30 (95%CI: 0.58 – 2.92) and High BMI aOR=2.99 
(95%CI:1.44-6.20). 
 In another study by Anuradha et al in Erode among school children of 12-
15 years in semi-urban area, 14.1% had elevated blood pressure. It also showed 
association between the prevalence of pre-hypertension and increasing age (aOR= 
3.902 [95%CI: 1.570-9.697]).Males  (adjusted OR = 2.024 [95%CI: 1.224-3.349]) 
frequent junk foods [adjusted OR = 2.141 (95%CI: 1.232-3.722] and overweight 
+ Obesity (adjusted OR = 6.108 [95%CI: 2.953-12.635]) were associated with 
higher odds of pre-hypertension 69.  
 In a study by Knowles et al among 5100 children, aged 10–19 years of 
predominantly South Asian background in Birmingham reported that the 
prevalence of high blood pressure was higher in children with high BMI and that 
38% of overweight children (BMI > 95th percentile) displayed high blood 
pressure for their height when initially screened 70. 
 In the study conducted by Paradis 71 as a part of Quebec Child and 
Adolescent Health and Social Survey, Significant associations between parental 
history of hypertension and DBP were found among 9- and 16-year-old females 
and 13-year-old males. This study also showed positive linear  correlation 
between increased Physical activity and decrease in Blood pressure value. 
 
4.5.3 Cardio-respiratory Reserve 
 Cardio-respiratory fitness, also called maximal aerobic power or 
cardiovascular fitness, is the overall capacity of the cardiovascular system and 
respiratory systems and the ability to carry out prolonged strenuous exercise. It is 
measured by the maximal oxygen consumption (VO2max) attained during a graded 
maximal exercise to voluntary exhaustion and has been considered by the World 
Health Organization as the single best indicator of cardio-respiratory fitness. 
 Changes in endothelial function may be a particularly important adaptation 
to routine physical activity. Endothelial dysfunction has been observed with 
aging, smoking and multiple chronic disease states, including coronary artery 
disease, congestive heart failure, stroke, type 2 diabetes, hypertension, 
hypercholesterolemia and obesity. Regular aerobic activity has been found to 
improve vascular function in adults independent of changes in other risk factors 72. 
  Physical fitness appears to be similar to physical activity in its 
relation to morbidity and mortality but is more strongly predictive of health 
outcomes than physical activity. Most analyses have shown a reduction of at least 
50% in mortality among highly fit people compared with low-fit people 25. 
 High cardio-respiratory fitness during adolescence has also been associated 
with a healthier cardiovascular profile during these years, and also later in life. 
Having optimal values for health measured by cardio-respiratory fitness set from 
an early age could be useful to identify the target population for primary 
prevention, as well as for health promotion policies.  
 In this regard, schools may play an important role: firstly by identifying 
children with low cardio-respiratory fitness, and secondly by promoting positive 
health behaviours, such as encouraging children to engage in physical activity, as 
well as decreasing time spent in sedentary activities. 
4.5.5.1 Factors influencing Cardio-respiratory Reserve: 
 The association between cardio-respiratory fitness and CVD risk factors in 
children is still uncertain probably because of low research priority that research 
on this topic has had 25. In the few studies that are available not all factors were 
taken into consideration. 
  In general, physical activity levels decline during adolescence. Aerobic 
fitness remains stable in boys and gradually declines during adolescence in girls. 
 In the study by Carnethon et al 73 involving 3110 adolescents of 12-19 
years of age as a part of National Health and Nutrition Examination Survey 1999-
2002, the prevalence of regular cardio-respiratory fitness were found to be higher 
for the middle/ high SES group in comparison to low SES for both gender (p < 
0.001 and p < 0.05 for boys and girls respectively).  
 The lower cardio-respiratory fitness was associated with an increased risk 
of death from any cause compared with the better cardio-respiratory fitness 
(relative risk among men was 3.4, 95% CI: 2.0 to 5.8, and relative risk among 
women was 4.7, 95% CI: 2.2 to 9.8) 73. 
 The intensity of physical activity, especially vigorous physical activity, is 
negatively associated with body fatness, whereas both the amount and intensity of 
physical activity are positively associated with cardio-respiratory fitness 
inchildren74. 
  In the study by Rowlands et al among 8-10 years children in Wales, Poor 
Cardio-respiratory fitness is associated with  high BMI and  Elevated Blood 
pressure values with an aOR 2.04 (95%CI:1.38 – 3.02) and aOR 1.21 
(95%CI:0.84- 1.75) respectively74. 
 
 
Methodology 
5.1 Study Population 
The study was conducted in the field practice area of the Rural Health Training 
Centre (RHTC), Vedapatti under Department of Community Medicine, PSG 
Institute of Medical Sciences& Research, Coimbatore. RHTC caters to a 
population of 23,841 distributed in 14 villages. There are 22 schools in the field 
practice area catering to the educational needs of the children in our field practice 
area whose list is given in the table 5.1 . 
Table 5.1 List of Schools in our field practise area. 
S.no Name of the School Approximate no. 
of students in 6th-
8th standards 
Private Schools 
1. BharathiyaVidhyaBhavan  Matric 
Hr.Sec.School,Ajjanoor 
90 
2. Graham Staines Matric 
Hr.Sec.School,Onnappalayam 
110 
3. NaginiVidhyalaya Matric Hr.Sec.School, 
KNpalayam 
70 
4. NaginiVidhyalaya Nursery And Primary School, 
Vedapatti 
- 
5. Premier VidhyaVikash  Matric Hr.Sec.School, 
Ulliyampalayam 
230 
6. SethuVidhyalaya Matric Hr.Sec.School, Kpalayam 50 
7. PSG Primary And High School, Vedapatti 100 
8. Delhi Public School, Onappalayam 80 
Government Schools 
9. Govt. Blind school - 
10. Govt. High school, Sundappalayam 80 
11. Govt. High school, Kvpalayam 150 
12. Govt. Girls High school, Thondamuthur 120 
13. Govt. Boys High school ,Thondamuthur 90 
14. P.U.Elementary School, Ajjanoor - 
15. P.U.Elementary School, Daliyur - 
16. P.U.Elementary School, Deenampalayam - 
17. P.U.Elementary School, Keembanoor - 
18. P.U.Elementary School, Nagarajapuram - 
19. P.U.Elementary School, NGpalayam - 
20. P.U.Elementary School, Onappalayam - 
21. P.U.Elementary School, Sundappalayam - 
22. P.U.MiddleSchool,KNpalayam 50 
 
5.2 Sample size Determination 
Sample Size of 500 Students. 
In an recent study in Delhi by George et al 49, 25.4% of schoolchildren had 
adequate knowledge on cardiovascular disease and its risk factors. 
n =  
((1. 96)ଶ)𝑝𝑞
𝑑ଶ
 
where,  n = Number of samples required 
  p = Prevalence 
  q = 100 – p 
  d = allowable error (20 % of P value , hence 5) 
 
Taking the prevalence(p) as 25%, 
 n=(3.84 * 25 * 75) / (5 * 5) 
 =288 
Considering a design effect of 1.5 for cluster sampling 
 = 297 * 1.5 
 =445.5 
 =432 
Assuming the non response rate at 10%. 
 =446 * (100/90) 
 =480. 
5.3 Sampling Method 
 Among the 22 schools, there were 12 schools with students in 6th to 8th 
standards and of them 10 were co-education schools.These 10 schools was 
included in the lottery method for selection of the target population. It was also 
ensured that atleast one school was selected among the private and Government 
schools. 
 The schools selected for study were as follows 
1.Govt. High school, Kalveerampalayam. 
2.PremierVidhyaVikash  Matric Hr.Sec.School, Ulliyampalayam. 
3. Govt. High school, Sundappalayam. 
4. PSG High School, Vedapatti. 
 Of the rest of the Schools, SethuVidhyalaya Matric Hr.Sec.School, 
Kurumbampalayam with the smallest number was selected for pilot study during 
the month of June 2016. 
 
 
  
 
Figure 5.1 Showing the Catchment area of study population
 
5.3.1 Inclusion Criteria 
 Children studying in  6
practice area, Department of Community Medicine, PSGIMSR, Coimbatore 
with permission from their caregivers and are willing to participate in the study 
after providing written informed consent (for caregive
students) were included in the study.
5.3.2 Exclusion Criteria 
1. Any illness that may prevent normal communication with the student.
2. Those who were absent on three visits
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3. Those not willing will be excluded from the study. 
 
5.4 Study Design 
Cross sectional study. 
5.5 Study Period 
School based study was carried over a period of six months from July 2016 to 
February 2017. 
 
5.6 Study Area 
4 Schools in the rural field practice area 
The schools for study are as follows 
1.Govt. High school, Kalveerampalayam.,  
2.PremierVidhyaVikash  Matric Hr.Sec.School, Ulliyampalayam.  
3. Govt. High school, Sundappalayam. &  
4. PSG High School, Vedapatti. 
 
 
 
 5.7 Fig.5.2. Flow diagram describing sampling 
 
 
  
 
 
 
 
 
 
Schools selected by lottery method No of students enrolled into 
study(total students) 
1.Govt. High school , Kalveerampalayam. 125 (144) 
2.PremierVidhyaVikash  Matric 
Hr.Sec.School, Ulliyampalayam. 
212 (236) 
3. Govt. High school, Sundappalayam. 71 (82) 
Schools catering  to the children of field practice area of RHTC,vedapati -22 Schools 
Private Schools  Government Schools 
BharathiyaVidhyaBhavan  Matric 
Hr.Sec.School,Ajjanoor 
Graham Staines Matric 
Hr.Sec.School,Onnappalayam 
NaginiVidhyalaya Matric Hr.Sec.School, 
KNpalayam 
Premier VidhyaVikash  Matric 
Hr.Sec.School, Ulliyampalayam 
SethuVidhyalaya Matric Hr.Sec.School, 
Kpalayam 
PSG Primary And High School, Vedapatti 
Delhi Public School, Onappalayam 
 
Govt. High school, 
 Sundappalayam 
Govt. High school, 
 Kvpalayam 
Govt. Girls High school,  
Thondamuthur++ 
Govt. Boys High school , 
Thondamuthur++ 
P.U.MiddleSchool, 
KNpalayam 
 
 
12 schools with students in 6th to 8th standards and of them 10 were co-education 
schools. 
  
 
 
++ Denotes non co-education schools 
 
5.8 Data Collection Tools 
 The data collection was done in three stages.  
 The first stage consisted of collection of participant information forms 
which was obtained along with the consent form from parents/guardian.  
 Then the next stage involved the filling up of self administered 
Questionnaire by the study participants after the obtainment of the assent from 
them in the presence of their class teacher by the principal investigator.  
 Finally the participants underwent physical examination, thereby 
completing the process of data collection. 
5.8.1 Participant Information 
 Socio-demographic characteristics of the study participants was collected 
using self-filled Questionnaire under guidance of their parents in their homes and 
returned back the next day. 
4. PSG High School, Vedapatti. 92 (98) 
Total of 502 students were enrolled into study after getting informed 
consent from parents and assent from the concerned students. 
 The questionnaire was designed (having both closed and open ended 
questions) to elicit the following : 
5.8.1.1 Demographic factors 
 Details of name of the participant, date of birth , gender , class, religion 
along with parents’ age, current occupation and educational Qualification. 
5.8.1.2 Socioeconomic Status 
 Total number of  family members, Total monthly family income. 
5.8.1.3 Personal and Family History 
 Past and family history of non communicable diseases along with addiction 
to alcohol and tobacco among family members. 
 
5.8.2 Questionnaire 
 After receiving the informed consent from parents as well as the assent 
form from the students in each class, Pre-tested questionnaire was filled and 
collected from students at the end of that session itself. The questionnaire was also 
made available in Tamil. The questionnaire contains the following: 
5.8.2.1 Knowledge of Cardiovascular Disease 
 The knowledge assessment questionnaire comprises of 2 parts namely 
(i) Risk factors of cardiovascular disease and (iii) Preventive strategies for 
cardiovascular disease.  
There were 21 Questions in total & the scoring of the questionnaire was done as: 
Each right answer was awarded one mark.  No response was considered as 
incorrect response. 
 
5.8.2.2 Physical activity Questionnaire 
 Comprehensive Physical Activity Questionnaire (CPAQ) was used to elicit 
the physical activity level. It uses 7 day recall method to classify children into 
‘adequate physical activity’ and ‘inadequate physical activity’. 
 Questionnaire on sedentary activities (idle time spent) per day and 
average hours of sleep was administered.  
 
5.8.2.3 Dietary Food Frequency Questionnaire 
 Dietary intake during the previous 7 days as assessed by a list including 
desirable foods and undesirable foods. 
5.8.2.4 Smoking and Tobacco Usage 
 Self declared usage of tobacco products smoked or chewed. 
5.8.3 Instruments used in data collection  
 The data collection instruments used in the study includes the following. 
Calibrated digital weight scale 
Calibrated Portable Stadiometer 
Mercury Sphygmomanometer with two different cuff sizes. 
Aerobic step  
Portable Pulse Oximetry 
Metronome 
Stopwatch 
5.9 Steps in data collection 
 The study was started  after getting approval from the Institutional Human 
Ethics Committee(IHEC). Permission was also obtained from the Chief 
Educational Officer, Coimbatore district. School health camps were conducted in 
the selected schools on the dates given by the heads of the schools. 
5.9.1 Pilot study 
 One of the schools among the list of schools namely SethuVidhyalaya 
Matric Hr.Sec.School, Kurumbampalayam with the smallest number was selected 
for pilot study during the month of June 2016. 
There were 50 students of which 40 students were present on the day of 
pilot study. Informed consent was obtained beforehand from respective parents 
and assent forms were filled on the day of data collection for the pilot study. 
Feasibility of data collection was looked for and data collection tools were 
finalised. 
 
5.9.2 Data collection for the study 
  Demographic details and informed written consent was obtained from the 
parents two days prior to the conduct of the school camp. Assent forms were 
signed by the students in front of their teachers after explanation given by the 
principal investigator on the day of school camp.  
Self administered questionnaires were filled by the participants followed 
by physical examination which included the following. 
 
5.9.2.1 Anthropometry measurements 
5.9.2.1.1: Measurement of Weight 
The weight (in kg) of the students was measured using standardized digital 
weighing scale. The students were made to stand on the platform of weighing 
scale without footwear with body weight evenly distributed between both feet and 
weight was measured to nearest 0.1 kg. 
5.9.2.1.2:Measurement of Height 
 Height (in cm) of the students was measured using a portable stadiometer. 
The students were made to stand on the floor in an erect position without any foot 
wear with their backs against the wall. They were asked to put their feet together 
and move back till their heels touched the bottom of the wall and stretch upwards 
to the fullest extent with their arms hanging on the side. The height was measured 
to nearest 0.1 cm. 
5.9.2.1.3:Calculation of Body mass index (BMI) 
  BMI was calculated from weight and height as follows: 
• BMI=Weight (kg)/Height2 (m) 
5.9.2.2 Blood pressure measurements 
Blood pressure (BP) measurements - systolic BP (SBP) and diastolic BP (DBP) in 
mm Hg was measured by the investigator using mercury Sphygmomanometer in 
right arm  by auscultation method with appropriate cuff size – the inflatable 
bladder width is 40% of the arm length between olecranon and acromion & the 
bladder length covers 80% -100% of the circumference of arm.  
 BP values are expressed to nearest 2 mmHg. Two sets of Systolic Blood 
Pressure (SBP) and Diastolic Blood Pressure (DBP) readings were taken for each 
student in an interval of 5 minutes rest. The mean SBP and DBP were calculated 
during first screening.  
 Students who have elevated mean SBP and/or DBP ( ≥95th  percentile) 
based on current Indian Academy of Paediatrics reference standards75 during first 
screening  were contacted for second set of BP measurement (Two readings of 
SBP and DBP in an interval of 5 minutes ) after four weeks interval. Students with 
elevated mean SBP and/or DBP (≥95th  percentile) from second screening were 
contacted further to have third set of BP measurements after an interval of four 
weeks duration.  
 Children and adolescents having their mean SBP and/or DBP (≥95th 
percentile) based on current Indian Academy of Paediatrics reference standards75 
on all three occasions were labelled as hypertension. This process was based on 
the guidelines set by the National High Blood Pressure Education Program76. 
Blood pressure measurements were made by the principal investigator. 
5.9.2.3 Cardiac reserve measurements 
 Physical fitness has been reported to be inversely related to coronary heart 
disease and other health related problems. One of the most valid means of 
assessing physical fitness is the test of aerobic capacity. 
  Aerobic capacity is the greatest rate at which the body can consume 
oxygen and represents the most efficient integration of the various physiological 
processes which make up the oxygen transport system.  
 However, direct measurement of aerobic capacity requires  highly 
sophisticated laboratory equipment, and is adversive to subjects. Step tests are 
widely used to estimate aerobic capacity.  
5.9.2.3.1 Eligibility criteria: Should not have any known cardio-respiratory 
disorders , not orthopedically handicapped, and should be clinically normal on the 
day of test. The study excluded children with co-morbidities or absolute 
contraindications to physical exercise due to cardiovascular strain based on a 
parent or caregiver interview and physical examination.  
 For each participant, the decision to qualify for the exercise test was made 
by the investigator. The heart rate and saturation were monitored using portable 
pulse-oximeter. If there was a drop in oxygen saturation to less than 85%, the 
participant will be stopped. The test was discontinued if the exercise HR (heart 
rate) -exceeded 180 beats per minute for more than 15 seconds. 
5.9.2.3.2 Procedure: The student steps up and down on the platform at a rate of 
22 steps per minute for females and at 24 steps per minute for males. The subjects 
are to step using a four-step cadence, 'up-up-down-down' for 3 minutes. The 
student stops immediately on completion of the test, and the heart beats are 
counted for 60 seconds from 5 seconds of recovery. This will give the beats per 
minute (bpm) value to be used in the calculation below. 
5.9.2.3.3 Scoring: an estimation of VO2max can be calculated from the test 
results, using this formula (McArdle et al.,1972)77. A rating can be determined 
using the VO2max norms. 
male: VO2max (ml/kg/min) = 111.33 - (0.42 x heart rate (bpm) ) 
Female: VO2max (ml/kg/min) = 65.81 - (0.1847 x heart rate (bpm)) 
 5.10 Operational Definition 
■Socioeconomic status was classified by modified BG Prasad scale using the 
CPI(IW) for Coimbatore for month of October 2016 - details given in Annexure 
VI. 
Table 5.2 Socioeconomic status classification  
Socio-Economic class B.G.Prasad’s 
classification of 1961 
Modified B.G.Prasad’s 
classification based on 
CPI for Coimbatore on 
Oct 2016 
I  Rs 100 and above Rs 5490 and above 
II Rs 50-99 Rs 2750-5489 
III Rs 30-49 Rs 1650-2749 
IV Rs 15-29 Rs 820-1649 
V Below Rs Below Rs 820 
 
■Height was measured to the first decimal and expressed as percentile score of 
Height for age based on Indian Academy of Paediatrics Growth Charts for Height 
for 5- to 18-year-old Indian Children for calculating the blood pressure range. 
■Weight is measured in kilograms to the first decimal. 
 
5.10.1: Dependent Variables: 
5.10.1.1 Levels of Knowledge 
■ Knowledge of cardiovascular risk factors: The maximum score was 21 and 
minimum score was 0. The scoring was divided as follows: 
<11=  inadequate (i.e. <50% correct response). 
12-16 = moderately adequate (i.e. 50-75% correct response). 
>17 = adequate (i.e. >75% correct response). 
5.10.1.2 Physical Parameters of Cardiovascular disease risk outcome was seen as 
BMI of Overweight & obese category; Elevated Blood pressure category & poor 
cardio-respiratory reserve category. 
■Overweight & Obesity: is defined using IAP guidliness78 appropriate for age 
and gender. Guidelines are given in Annexure VIIa & VIIb 
■ Prehypertension in children is defined as average SBP or DBP levels that are 
greater than or equal to the 90th percentile, but less than the 95th percentile on 
three occasions. 
■ Hypertension is defined as average SBP and/or DBP that is greater than or 
equal to the 95th percentile for sex, age, and height on three occasions. 
■ Cardiorespiratory fitness is obtained from Steps test and classified according 
to the table 5.3. 
Table 5.3: Classification of Cardio-respiratory fitness by directly measured 
maximum oxygen uptake (ml/Kg/min-1) for ages 10-14 years  79. 
Category Girls Boys 
Very weak < 33.0 < 38.7 
Weak 33.0 – 36.4 38.7 – 43.3 
Regular 36.5 – 38.7 43.4 – 47.9 
Good 38.8 – 42.4 48.0 – 52.2 
Excellent ≥ 42.5 ≥ 52.3 
 
5.10.2:Independent variables 
5.10.2.1 Sociodemographic Factors 
■Socioeconomic status (SES): 
High SES: Class I & II according to modified B.G.Prasad socioeconomic scale. 
Low SES: Class III ,IV& V according to modified B.G.Prasad socioeconomic 
scale. 
■FamilyHistory of Cardiovascular Disease: Self Declared history of any 
Cardiovascular disease among family members was considered as positive. 
■ Knowledge : Of the three levels of Knowledge only students with >75% correct 
response was considered to have adequate Knowledge. The rest were considered 
to have inadequate Knowledge.  
 
 
5.10.2.2 Lifestyle Practices 
■ Physical activity obtained from PAQ a final score of 3 or more was considered 
as having ‘adequate physical activity’ which was equivalent to one hour of 
physical activity per day. 
■ Dietary Practices: 
Adequate Fruits and vegetable: Intake of  fruits /vegetables for more than five 
days a week obtained by dietary cycle of the previous week. 
Acceptable Junk foods intake: Intake of junk foods for less than two days a week 
obtained by dietary cycle of the previous week. 
Adequate dietary practices: If there is presence of both Adequate fruits 
/vegetables and acceptable Junk foods intake obtained by dietary cycle of the 
previous week. 
■Tobacco product usage: Smoked cigarettes or used other tobacco products on 
one or more days in the 30 days preceding the survey. 
■Time spent in sedentary activities in a usual day:  If the amount of idle time 
spent is more than 4 hours per day. 
 
5.11: Statistical analysis 
 Data entry was made in the Microsoft Excel 2007 software and Analysis 
was done with IBM SPSS (International Business Machines Corporation -
Statistical Package for the Social Sciences) v.23.1 Windows package.  
 Continuous variables namely Age, Height, Weight and Knowledge score 
are expressed in Mean ± SD 
 Categorical variables namely Levels of Knowledge, Body Mass Index 
Categories, Blood Pressure Categories, Cardio-respiratory reserve categories, 
Physical activity, Dietary practices, Tobacco Products intake, idle time spent per 
day, Socioeconomic Status are  expressed in percentages with 95% Confidence 
interval (CI).  
 The association between the socio-demographic factors and lifestyle 
practices with Physical parameters of cardiovascular risk factors were tested by 
univariate analysis for significance using chi square test and odds ratio with 95% 
Confidence Interval was estimated.  
 All variables included in the univariate analysis were further subjected to 
multivariate analysis by Multivariate logistic regression analysis and Adjusted 
Odds Ratio with 95% Confidence Interval was estimated. 
 P value <0.05 was considered as statistically significant. 
 
 
  
 
 
 
 
 
 
Results 
This cross sectional study was conducted in the field practice area of the 
Rural Health Training Centre (RHTC), Vedapatti under Department of 
Community Medicine, PSG Institute of Medical Sciences & Research, 
Coimbatore during the months of July 2016 – February 2017. 
The mean age of the participants (n=502) was 12.13 ± 0.953 years. The 
study population had 55.6% of girls. Hinduism was the most common religion. 
The distribution among the school types was similar to the total population among 
the schools of the field practice area. The demographic details of the study 
participants are depicted in Table 6.1. 
Table 6.1 Demographic details of the study participants (n=502). 
Demographic 
characteristics 
Category Number Percentage 
Standard of Study 6th 166  33.1% 
7th 158 31.5% 
8th 178  35.5% 
Age distribution 10 years 15  3.0% 
11 years 126  25.1% 
12 years 168 33.5% 
13 years 165 32.9% 
14 years 28 5.6% 
 
Sex Boys 223 44.4% 
Girls 279 55.6% 
Religion Hindu 467 93% 
Christian 32 6.4% 
Muslim 3 0.6% 
Type of School Government 196 39.0% 
Government- Aided 92 18.3% 
Private 214 42.7% 
 
The socioeconomic classification for this study was based on Modified B.G. 
Prasad’s classification using the CPI (IW) for Coimbatore corresponding to the 
month of October 2016.The method of calculation of the socioeconomic scale is 
given in Appendix VI. The Socio-demographic details of the study members are 
given in Table 6.2 
Table 6.2:  Socio-Economic Variables of Study Participants ( n=502) 
Characteristics Category No. Frequency 
Socioeconomic class 
(based on Modified Prasad 
classification)  
 
I 107 21.3% 
II 154 30.7% 
III 139 27.7% 
IV 87 17.3% 
V 15 3.0% 
Education of Parent 
Father (n=470) Mother (n=499) 
No. Percentage  No.  Percentage  
Illiterate   47 10.0% 48  9.6% 
Primary School  58 12.3% 64 12.7% 
Middle School  90 19.2% 93 18.5% 
High School  123 26.2% 101 20.1% 
Diploma  83 17.7% 95 18.9% 
Graduate  46 9.8% 66 13.1% 
Post Graduate  21 4.5% 29 5.8% 
Honours  2 0.4% 3 0.6% 
Occupation of Parent 
Father (n=470) Mother (n=499) 
No  Percentage  No  Percentage  
Unemployed  1 0.2% - - 
Housewife/Homemaker - - 250 50.1% 
Unskilled worker  109 23.2% 96 19.2% 
Semi-Skilled worker  98 20.9% 47 9.4% 
Skilled worker  95 20.2% 28 5.6% 
Clerical,Shop-owner , 
Farmer  60 12.8% 38 7.6% 
Semi-profession  92 19.6% 34 6.8% 
Professional 15 3.2% 6 1.2% 
 
52% of the study participants hailed from high socioeconomic status. 58.5% of the 
fathers and 59.2 % of the mothers had education level of High school or above.  
50.1% of the mothers were homemakers. 
Family history of chronic Diseases was obtained from the parents/blood 
related guardian of the participants. 376 (74.9%) of them had no chronic illness 
among family members. 86(17.1%) of them had any one of the Non 
Communicable diseases in their Father, 16 (3.2%) in mother, 4 (0.8%) in siblings 
& 11(2.2%) in their grandparents. The distribution of disease among family 
members is depicted in figure 6.1. In total there were 50 participants (n=502) 
[9.96%] with family History of any one of the cardiovascular diseases. 
  
Substance usage among family members which was self declared showed 
smoking in family members among 114 (22.7%) of the family members in our 
study participants. Alcohol consumption in family members was seen in 123 
(24.5%) of the participants’ family members. 
 
6.1 Level of Knowledge among study participants 
 The average Knowledge score was 63.87% with a standard deviation of 
15.66%, the scores ranged from 10% to 95% .According to  the operational 
definition,   inadequate knowledge was a score less than 50%, moderately 
adequate knowledge was a score between 50-75%  and adequate Knowledge was 
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Figure 6.1 :Family History of Non- Communicable Diseases (n=502)
Coronary Artery Disease
Hypertension
Diabetes Mellitus
Bronchial Asthma
Valvular Disease
a score more than 75%. The distribution of the level of knowledge among the 
study participants is depicted in the Table 6.3. 
Table 6.3:  Level of  Knowledge regarding risk factors and preventive 
strategies of heart disease among school children. 
Category  
Number (percentages) 
n=502  95% Confidence Interval 
Adequate knowledge 144(28.7%)  24.72% – 32.66% 
Moderately Adequate 
knowledge 
267(53.2%)  47.61% - 56.38% 
Lack Adequate knowledge 91(18.1%)  14.75% - 21.51% 
 Adequate knowledge was found in 28.7% of the study participants with a 
95% confidence interval of 24.72% - 32.66%. Knowledge questions had two sets 
of questions - one regarding the risk factors and the other the ways of preventing 
the risk factors. The results of these two parts are depicted in Table 6.3.1 & Table 
6.3.2 
 
Table 6.3.1:  Level of Knowledge regarding risk factors of heart disease 
among school children. 
Able to identify risk factors Participants (n=502) 
<4 risk factors 56 (11.2%) 
4-7 risk factors 146 (49%) 
>7 risk factors 200 (39.8%) 
 
Table 6.3.2:  Level of  Knowledge regarding  preventive strategies of heart 
disease among school children. 
Able to identify preventive measures Participants (n=502) 
<4 preventive measures 78 (15.5%) 
4-7 preventive measures 145 (48.8%) 
>7 preventive measures 179 (35.7%) 
 
 There was no significant difference in Knowledge score among the 
students belonging to different standards (6th, 7th or 8th), gender and among study 
participants with History of Cardiovascular disease among the family members. 
Knowledge was found to be significantly higher (OR= 2.812) p<0.001, among 
students of private school in comparison to government Schools.  
 
6.2 Association of socio- demographic factors and lifestyle practices with 
physical parameters of cardiovascular risk factors: 
 The life style practices include the Physical activity based on CPAQ, 
Dietary practices based on food frequency Questionnaire, tobacco product usage 
(smoked and smokeless) & Time spent in sedentary activities in a usual day. The 
proportion of students for each of these lifestyle practices is depicted in Table 6.4. 
Table 6.4 Lifestyle practices of Study participants (n=502) 
Characteristics Category No. Percentage 95% C.I 
Physical activity Inadequate 240 42.2% 37.9% - 46.6% 
Dietary practices Unacceptable  302 60.2% 55.7% - 64.5% 
Tobacco Products usage Present 42 8.37% 6.17% -11.23% 
Time spent in 
sedentary activities in 
a usual day (in hours)  
>4 hours/day 126 25.1%  21.3% – 28.9% 
The mean ± SD physical activity score was 3.08±0.84 with a range of 1-5. 
School physical activity period (n=262) (62.2%) and post school Hours (n=262) 
(81.3%) were the most frequented time for Physical activityRegarding the days of 
the week, the weekends were the most preferred days for physical activity 
(n=262) (81.8%). 
There was restriction of  routine Physical activity in the week prior to the 
survey in 64 participants (12.7%). Most common health reasons being Acute 
Respiratory Infections (35.9%), fever (32.8%) , Acute Gastroenteritis (15.6%) & 
Headache (10.9%). 
In total there were 240 students with inadequate Physical activity (less than 
one hour per day of Physical Activity) which was about 42.2% of the participants 
with a 95% Confidence Interval of 37.9% - 46.6%. 
With regard to dietary practices, 87 participants reported to be vegetarian 
(17.3%). Added salt diet was reported in 35.5%. Junk foods intake at least on 
alternate days was reported in 26.7%. Daily intake of vegetables was reported in 
63.4% of participants. 
 Cumulative acceptable dietary practice was seen in 200 participants 
(39.8%) with 95% Confidence Interval of 36% - 44%. 
Self reported usage of Tobacco products was more in Govt. schools than in 
other schools. Smokeless tobacco product usage was the most common mode of 
Tobacco intake. 8.87% of the boys & 7.89% of Girls reported Tobacco products 
consumption.  
Regarding the time spent in sedentary activity which included television 
viewing and mobile phone or computer usage, 25.1% of children were having 
more than 4 hours of sedentary activity per day on average. 
The Physical Parameters of Cardiovascular disease risk include Body mass 
index, Blood pressure measurement & cardiac fitness assessed by cardio-
respiratory fitness level. This is shown in the Table 6.5 
The proportion of boys with overweight & obesity in the study was found 
to be 19.3% and among girls was 16.9% which was calculated on the basis of 
BMI for respective age in month. The proportion was higher among private 
school students among both boys OR = 2.054 (1.117 – 3.774 ) (p<0.013) and girls  
OR = 3.974 (2.056 – 7.679) (p=0.01) using chi square test. 
Elevated Blood pressure was found among 15.7% of the boys and 13.2% of 
the girls. Isolated systolic BP was seen in 32 (6.4%) of the students where as 
Isolated diastolic BP was seen in 4 (0.8%) of the students .both systolic and 
diastolic Hypertension was seen in 12 (2.4%) of the students. There was no 
significant difference across class of study and the school type.  
Similar trend was found for the Cardiorespiratory reserve measured using 
the step test. 26 students (5.2%) were not able to complete the test. This had 
happened in 5.4% of the boys and 5% of the girls. 
 
Table 6.5 Physical parameters of cardiovascular disease risk among the  
Study Participants (n=502) 
Characteristics Category 
Boys (n=223) Girls (n=279) 
Total (n=502) 
No. % No. % No. % 
Body Mass Index 
Severely Thin  13 15.8% 15 5.4% 28 5.6% 
Thinness  10 4.5% 12 4.3% 22 4.4% 
Normal  157 70.4% 205 73.5% 362 72.1% 
Overweight  25 11.2% 32 11.5% 57 11.4%a 
Obese  18 8.1% 15 5.4% 33 6.6%a 
Blood Pressure 
Measurement 
Normal  193 86.5% 242 86.7% 435 86.7% 
Pre-hypertensive  13 8.1% 26 9.3% 39 7.8%a 
Hypertensive 
stage I  
17 7.6% 11 3.9% 28 5.6%a 
Cardio-respiratory 
reserve (Based on 
Step Test) 
Very Weak 19 8.5% 16 5.7% 35 7.0%a 
Weak 37 16.6% 81 29% 118 23.5%a 
Regular 41 18.4% 81 29% 122 24.3% 
Good 45 20.2% 90 32.3% 135 26.9% 
Excellent 81 36.3% 11 3.9% 92 18.3% 
a - Bold values depicts the risk group in the various categories. 
The physical parameters were converted to binominal variables by 
categorising them to at risk and normal group. 90 students (18%) were in obese & 
overweight category. 15.7% of the boys and 13.1% of the girls were having 
elevated blood pressure. 
 The cardiorespiratory reserve was poor for 153 subjects (30.5%) of which 
25 (5%) of the students were not able to complete the whole of the step test or 
were made to stop because of raising heart rate. 
The association of the sociodemographic factors and lifestyle practices 
with Physical parameters of Cardiovascular risk factors were tested by univariate 
analysis for  significance using chi square test and odds ratio with 95% 
Confidence Interval was estimated, the results of which is depicted in separate 
table for each of the dependent variables in the Tables 6.6.1,6.7.1 &6.8.1 for 
Obesity + Overweight (Ob+Ow) ; Elevated Blood Pressure (BP) & poor cardio-
respiratory reserve (CRR) respectively. 
All variables included in the univariate analysis was further subjected to 
multivariate analysis by Multivariate logistic regression analysis and Adjusted 
Odds Ratio with 95% Confidence Interval was estimated, the results of which is 
depicted in separate table for each of the dependent variables in the Tables 
6.6.2,6.7.2 &6.8.2 for Obesity + Overweight (Ob+Ow) ; Elevated Blood Pressure 
(BP) & poor cardio-respiratory reserve (CRR) respectively. 
 
 
Table 6.6.1 Association of Socio-demographic factors and Lifestyle practices 
with Obesity & Overweight by univariate analysis. 
Factors Category Ob + Ow Non Ob+ 
Ow 
Odds 
ratio 
95% 
C.I 
p value 
Socio-Demographic Factors 
School type Private 67(21.9%) 239 (78.1%) 2.109 1.263 – 
3.520 
0.002** 
Government 23 (11.7%) 173 (88.3%) 1 
Gender Male  43 (19.3%) 180 (80.7%) 1.179 0.747 – 
1.863 
0.277 
Female 47 (16.8%) 232 (83.2%) 1 
SES High 56 (21.5%) 206 (78.5%) 1.663 1.042 – 
2.655 
0.021* 
Low 34 (14.1%) 207 (85.9%) 1 
Family H/o 
of CVD 
Present  11 (22.0%) 39 (78.0%) 1.332 0.654 – 
2.714 
0.268 
Absent 79 (17.5%) 372 (82.5%) 1 
Knowledge Inadequate 52 (14.5%) 306 (85.5%) 0.474 0.295-
0.761 
0.002** 
Adequate 38 (26.4%) 106 (73.6%) 1 
Factors Category Ob + Ow Non Ob+ 
Ow 
Odds 
ratio 
95% 
C.I 
p value 
Lifestyle Practices 
Physical 
activity 
Inadequate 47 (22.2%) 165 (77.8%) 1.636 1.035 – 
2.587 
 
0.023* 
Adequate 43 (14.8%) 247 (85.2%) 1 
Dietary 
practices 
Not 
acceptable 
40 (20.0%) 160 (80.0%) 0.794 0.501-
1.258 
 
0.343 
Acceptable   50 (16.6%) 252 (83.4%) 1 
Tobacco 
product 
usage 
Present 15 (35.7%) 27(64.3%) 2.852 1.448  - 
5.617 
0.002** 
Absent 75 (16.3%) 385 (83.7%) 1 
Sedentary 
Activity 
more than 4 
hours per 
day 
Present 20 (15.9%) 106 (84.1%) 0.825 0.479 – 
1.421 
0.487 
Absent 70 (18.6%) 306 (81.4%) 1 
* - Statistical Significance at p<0.05 ; **- Statistical Significance at p<0.01 
***- Statistical Significance at p<0.001 
 
 Obesity and overweight was higher among students of private schools in 
comparison to government schools with OR  ( 95%CI) = 2.109 (1.263 – 3.520) 
.Knowledge of risk factors of cardiovascular disease showed inverse relation to 
the proportion of Obesity & Overweight, the persons with inadequate Knowledge 
were having 53% lesser proportion of Obesity & Overweight. Physical inactivity 
and Tobacco products usage has greater proportion of Obesity & Overweight with 
OR  ( 95%CI)  = 1.636 (1.035 – 2.587 )  & 2.852 (1.448 – 5.617 ) respectively. 
This is depicted in table 6.6.1. 
  
 
 
Table 6.6.2 Association of Socio-demographic factors and Lifestyle practices 
with Obesity & Overweight by Multivariate logistic regression analysis. 
Factors Category Adjusted Odds 
ratio 
95% C.I p value 
Socio-Demographic Factors 
School type Private 1.564 0.873 – 
2.804 
0. 133 
Government 1 
Gender Male 1.332 0.817 – 
2.173 
0.250 
Female 1 
SES High 1.185 0.695 – 
2.019 
0.532 
Low 1 
Family H/o of 
CVD 
Present  1.285 0.616 – 
2.681 
0.504 
Absent 1 
Knowledge Inadequate 0.478 0.286 – 
0.798 
0.005** 
Adequate 1 
Lifestyle Practices 
Physical 
activity 
Inadequate 1.897 1.146 – 
3.140 
0.013* 
Adequate 1 
Dietary 
practices 
 
Not acceptable 0.855 0.513 – 
1.424 
0.547 
Acceptable  1 
Tobacco Present 2.452 1.184 – 0.016* 
product usage 
 
Absent 1 5.079 
Sedentary 
Activity more 
than 4 hours 
per day 
Present 0.729 0.409 – 
1.299 
0.283 
Absent 1 
* - Statistical Significance at p<0.05 ; **- Statistical Significance at p<0.01 
***- Statistical Significance at p<0.001 
 In the multivariate analysis three factors were statistically significant. 
Physical inactivity and tobacco product usage was associated with Obesity and 
overweight with an Adjusted OR ( 95%CI) = 1.897 (1.146 – 3.140) & Adjusted 
OR ( 95%CI) = 2.452 (1.184 – 5.079) as shown in Table 6.6.2. The students with 
inadequate Knowledge were having 52% lesser risk of Obesity & Overweight in 
comparison to students with adequate Knowledge. 
Table 6.7.1 Association of Socio-demographic factors and Lifestyle practices 
with Elevated Blood Pressure by univariate analysis. 
Factors Category Elevated BP Odds 
ratio 
95% C.I p value 
Socio-Demographic Factors 
School type Private 14.4% 1.263 0.736 – 2.167 0.238 
Government 11.7% 1 
Gender Male 13.5% 1.017 0.606 – 1.706 0.526 
Female 13.3% 1 
SES High 13.4% 1.011 0.604 – 1.693 0.536 
Low 13.3% 1 
Factors Category Elevated BP Odds 
ratio 
95% C.I p value 
Family H/o of 
CVD 
Present  14.0% 1.064 0.457 – 2.473 0.513 
Absent 13.3% 1 
 
Knowledge Inadequate 13.4% 1.019 0.576 – 1.802 0.538 
Adequate 13.2% 1 
BMI OW& Ob 26.7% 3.121 1.775 – 4.384 <0.001*** 
others 10.4% 1 
Lifestyle Practices 
Physical activity Inadequate 18.9% 2.265  1.341 – 3.828  0.002**  
Adequate 9.3% 1  
Dietary 
practices 
 
Not acceptable 13.0% 1.051  0.620-1.782  0.482  
Acceptable  13.6% 1  
Tobacco 
product usage 
 
Present 26.2% 2.560  1.218  - 5.379  0.012*  
Absent 12.2% 1  
Sedentary 
Activity more 
than 4 hours 
per day 
Present 11.1% 0.762  0.407 – 1.426  0.394  
Absent 14.1% 1  
* - Statistical Significance at p<0.05 ; **- Statistical Significance at p<0.01 
***- Statistical Significance at p<0.001 
  
Elevated BP was found to be associated with higher BMI , Physical 
inactivity and Tobacco products usage using univariate analysis . This is depicted 
in table 6.7.1.  
Table 6.7.2 Association of Socio-demographic factors and Lifestyle practices 
with Elevated Blood Pressure by Multivariate logistic regression analysis. 
Factors Category Adjusted Odds 
ratio 
95% C.I p value 
Socio-Demographic Factors 
School type Private 1.150 0.613 – 2.156 0.663 
Government 1 
Gender Male 1.177 0.677 – 2.045 0.563 
Female 1 
SES High 0.848 0.466 – 1.543 0.589 
Low 1 
Family H/o of 
CVD 
Present  1.030 0.433 – 2.450 0.947 
Absent 1 
Knowledge Inadequate 1.076 0.572 – 2.021 0.821 
Adequate 1 
BMI OW& Ob 2.695 1.485 – 4.893 0.001** 
Factors Category Adjusted Odds 
ratio 
95% C.I p value 
others 1 
Lifestyle Practices 
Physical 
activity 
Inadequate 2.044 1.155 – 3.619 0.014* 
Adequate 1 
Dietary 
practices 
 
Not acceptable 0.922 0.515 – 3.619 0.784 
Acceptable  1 
Tobacco 
product usage 
 
Present 2.001 0.893 – 4.482 0.092 
Absent 1 
Sedentary 
Activity more 
than 4 hours 
per day 
Present 0.800 0.413 – 1.551 0.509 
Absent 1 
* - Statistical Significance at p<0.05 ; **- Statistical Significance at p<0.01 
***- Statistical Significance at p<0.001 
 
When subjected to multivariate analysis  by logistic regression only higher 
BMI and Physical inactivity were significantly associated with an Adjusted odds 
ratio ( 95%CI)  of 2.695 (1.485 – 4.893) for BMI and Adjusted odds ratio ( 
95%CI)  of 2.044 (1.155 – 3.619) for Physical Inactivity. This is depicted in table 
6.7.2. 
 Table 6.8.1 Association of Socio-demographic factors and Lifestyle practices 
with Poor cardio-respiratory reserve(CRR) by univariate analysis. 
Factors Category Poor CRR Above 
regular CRR  
Odds 
ratio 
95% C.I p value 
Socio-Demographic Factors 
School type Private 181 (59.2%) 125 (40.8%) 1.571 1.095 – 
2.255 
0.009** 
Government 94 (48.0%) 102 (52 %) 1  
Gender Male 97 (43.5%) 126 (56.5%) 0.437 0.305 – 
0.626 
<0.001*** 
Female 178 (63.8%) 101 (36.2%) 1  
SES High 148 (56.7%) 113 (43.3%) 1.176 0.827 – 
1.672 
0.208 
Low 127 (52.7%) 114 (47.3%) 1  
Family H/o 
of CVD 
Present  27 (54%) 23 (46%) 0.966 0.537 – 
1.735 
0.512 
Absent 248 (54.9%) 204 (45.1%) 1  
Knowledge Inadequate 193 (53.9%) 165 (46.1 %) 0.884 0.599 – 
1.306 
0.302 
Adequate 82 (56.9%) 62 (43.1%) 1  
 
BMI OW& Ob 60 (66.7%) 30 (33.3%) 1.833 1.135 – 0.008** 
others 215 (52.2%) 197 (47.8%) 1  2.959 
Blood 
Pressure 
Elevated 47 (70.1%) 20 (29.9%) 2.134 1.224 – 
3.720 
0.004** 
Normal 228 (52.4%) 207 (47.6%) 1 
Lifestyle Practices 
Physical 
activity 
Inadequate 127 (59.9%) 85 (40.1%) 1.434  1.002 – 
2.051  
0.03*  
Adequate 148 (51.0%) 142 (49.0%) 1  
Dietary 
practices 
 
Not 
acceptable 
107 (53.5%) 93 (46.5%) 1.090  0.761 - 
1.560  
0.353  
Acceptable  168 (55.6%) 134 (44.4%) 1  
Tobacco 
product 
usage 
 
Present 31 (73.8%) 11 (26.2%) 2.495  1.224  - 
5.084  
0.01*  
Absent 244 (53.0%) 216 (47.0%) 1  
Sedentary 
Activity 
more than 4 
hours per 
day 
Present 72 (57.1%) 54 (42.9%) 1.136  0.756 – 
1.707  
0.538  
Absent 203 (54.0%) 173 (46.0%) 1  
* - Statistical Significance at p<0.05 ; **- Statistical Significance at p<0.01 
***- Statistical Significance at p<0.001 
  
In univariate analysis Poor cardio-respiratory reserve showed statistically 
significant association with School type ( more proportion in private schools) , 
Gender( more among female) ,BMI ( more in Higher BMI) , Blood Pressure ( 
more in Elevated BP) , Physical activity ( more in physically inactive) And 
tobacco product usage( more if present). This is depicted in table 6.8.1. 
 
Table 6.8.2 Association of Socio-demographic factors and Lifestyle practices 
with Poor cardio-respiratory reserve by Multivariate logistic regression 
analysis. 
Factors Category Adjusted  
Odds ratio 
95% C.I p value 
Socio-Demographic Factors 
School type Private 1.511 0.986 – 2.315 0.058 
Government 1 
Gender Male 0.405 0.276  – 0.595 <0.001*** 
Female 1 
SES High 1.019 0.677 – 1.534 0.928 
Low 1 
Family H/o of 
CVD 
Present  0.919 0.496 – 1.704 0.789 
Absent 1 
Knowledge Inadequate 0.974 0.633 – 1.498 0.904 
Adequate 1   
BMI OW& Ob 1.616 0.963  – 2.711 0.069 
Factors Category Adjusted  
Odds ratio 
95% C.I p value 
others 1 
Blood Pressure Elevated 1.976 1.093 – 3.573 0.024* 
Normal 1 
Lifestyle Practices 
Physical 
activity 
Inadequate 1.085 0.730 – 1.612 
 
0.688 
Adequate 1 
Dietary 
practices 
 
Not acceptable 1.170 0.785 -1.743 
 
0.441 
Acceptable  1 
Tobacco 
product usage 
 
Present 2.080 0.971  - 4.454 
 
0.059 
Absent 1 
Sedentary 
Activity more 
than 4 hours 
per day 
Present 1.273 0.822 – 1.971 0.280 
Absent 1 
* - Statistical Significance at p<0.05 ; **- Statistical Significance at p<0.01 
***- Statistical Significance at p<0.001 
The factors – school type, BMI ,Physical inactivity & tobacco product 
usage - was not significant in multivariate analysis. 
 Elevated blood pressure was significantly associated with poor CRR with 
an Adjusted Odds ratio ( 95%CI) of 1.976 (1.093 – 3.573) and male students had 
59.5% lesser chance of poor CRR  in comparison to female students which was 
statistically significant in multivariate analysis also. This is depicted in table 6.8.2. 
  
 
 
 
 
 
 
 
 
 
 
 
.Discussions 
 Cardiovascular diseases are the leading cause of mortality in the world and 
an important way to control this will be to reduce the risk factors associated with 
Cardiovascular Disease. Increasing trends of Physical inactivity, fast foods, 
tobacco products usage and Obesity among children and adolescents is another 
major alarm in prevention and control of cardiovascular disease. 
 The adolescent period encompasses several transitions whereby the family, 
environment and societal influences are strongly associated with their health 
outcomes. In an attempt to address setbacks such as lack of data and poor 
understanding of NCDs and its risk factors in early life, we selected students from 
older children and early adolescent group for our study.  
 This study assesses the level of Knowledge on Cardiovascular risk factors 
and any association between selected socio-demographic factors & Lifestyle 
practices with the current existing physical parameters of the cardiovascular 
disease risk among middle school children in a rural area in Coimbatore 
 
7.1 Level of Knowledge of cardiovascular risk : 
 The proportion of students with adequate Knowledge on cardiovascular 
disease risk factors is 28.7% (95% CI – 24.72%-32.66%). This was greater than 
that found in the study by Divakaran et al 48 among 6th -10th standard students. But 
it is similar to the study by George et al 49 and the western studies 45-47 which 
ranged between 19.3% to 34.2%. This level of Knowledge is considered to be low 
with regard to perception of the risk of cardiovascular diseases. 
 
7.2 Prevalence of Overweight & Obesity. 
 In the present study, the proportion of overweight among the study subjects 
was 11.4% and the proportion of Obesity was 6.6%.  This was in the upper limit 
of the range of obesity and overweight (2.2% -19.1%) given by the recent report 
on childhood and adolescent children by WHO for India 61. In the study by 
George et al 49 the prevalence was 9.5% of overweight and 11.5% of obesity 
among 10-14 years school children 
 
7.2.1 Association of Socio-demographic Factors and Lifestyle Factors with 
Overweight & Obesity. 
7.2.1.1 School type vs Overweight & Obesity. 
 In our study, the students of Private school had greater level of Overweight 
& Obesity with OR =2.109 (95%CI: 1.263 – 3.250) than the government school 
students but statistical significance was not obtained on multivariate analysis – 
aOR= 1.564 (95%CI: 0.873 – 2.804). But in the study by George et al 49 showed 
higher aOR = 61.17 (95%CI: 8.95 – 418.11) among  
 
7.2.1.2 Gender vs Overweight & Obesity. 
 Our study did not show any statistically significant  association between 
gender and Overweight and Obesity . But in the study by George et al 49 girls had 
a higher odds of Overweight & Obesity but was not statistically significant. 
 
7.2.1.3 Socioeconomic status (SES) vs Overweight & Obesity. 
 In our study, High SES (class I , II) students had greater proportion in 
comparison to low SES (class III,IV,V) but this was not statistically significant in 
both univariate and multivariate analysis aOR =1.185 (95%CI 0.695 – 2.019). 
This can be attributed to the increasing trend of prevalence of Overweight & 
Obesity among children of middle class family 39. 
 
7.2.1.4 Family History Of cardiovascular disease (CVD) vs Overweight & 
Obesity. 
 Family history of cardiovascular disease was seen in 9.96% of the students 
and they had a higher proportion of Overweight & Obesity in comparison to 
students with no family history of cardiovascular disease but this was not 
statistically significant in both univariate and multivariate analysis aOR =1.285 
(95%CI: 0.616 – 2.681),but the study by Kumi et al 67 showed statistically 
significant higher aOR=2.0 (1.6 – 2.5). 
 
7.2.1.5 Knowledge of cardiovascular risk vs Overweight & Obesity. 
 In our study, students with inadequate Knowledge of cardiovascular risk 
are at 53% lesser risk of having Overweight & Obesity in comparison to students 
with adequate Knowledge with aOR=0.478 (95%CI: 0.286 – 0.798)., which was 
statistically significant. This can be explained by the fact that our study being a 
cross sectional study , the students who were previously diagnosed as overweight 
and Obese would have already be given information on the health hazards related 
to obesity and cardiovascular disease. Similar results were shown in the study by 
George et al 49 which also stated that students with inadequate knowledge were 
found to have lesser proportion of Overweight & Obesity. 
 
7.2.1.6 Physical activity vs Overweight & Obesity. 
 Inadequate physical activity was associated with higher proportion of 
Overweight & Obesity in comparison to adequate physical activity with 
aOR=1.897 (95%CI 1.146 – 3.140)which was statistically significant in both 
univariate and multivariate analysis. This was similar to most of the studies 63-67 
showing adequate physical activity as a protective factor from Overweight & 
Obesity. 
7.2.1.7 Dietary Practices vs Overweight & Obesity. 
 No significant association was seen between dietary practices and 
overweight & obesity. 
 
7.2.1.8 Tobacco product Usage vs Overweight & Obesity. 
 In our study, Students with self declared tobacco product usage had a 
higher proportion of Overweight & Obesity in comparison to students with no 
tobacco usage with aOR=2.452 (95%CI 1.184 – 5.079). This was similar to the 
study byMcConell et al which had shown increased weight gain during 
adolescence in children exposed to secondhand tobacco smoke or near-roadway 
air pollution, compared to children with no exposure to either of these air 
pollutants 68. 
 
7.2.1.9 Sedentary time vs Overweight & Obesity. 
 In our study, time spent on idle activity of more than 4 hours did not show 
statistically  significant association with overweight and obesity in both univariate 
and multivariate analysis . But in the study by Oliveria et al time spent on idle 
activity of more than 4 hours showed higher association with overweight 
aOR=1.15 ((95%CI: 0.86–1.54) and obesity aOR= 2.14 ((95%CI: 1.28 – 3.60) 65 
in comparison to students having  less than 4 Hours per day of Idle activity. 
 
7.3 Prevalence of Elevated Blood Pressure. 
 Our study showed that elevated Blood pressure was found among 13.7% of 
the boys and 13.2% of the girls. Isolated systolic BP was seen in 32 (6.4%) of the 
students whereas Isolated diastolic BP was seen in 4 (0.8%) of the students.Both 
systolic and diastolic Hypertension was seen in 12 (2.4%) of the students. 
 Similarly result was found in the study by Anuradha et al in Erode, 14.1% 
had elevated blood pressure. But this is higher than that found in the study 
conducted by Dastidar et al , an epidemiological study of blood pressure among 
school children (5 – 14  years) , wherein the prevalence of hypertension (systolic, 
diastolic or both) was found to be 11.9 percent in boys and 11.4 percent in girls. 
But in the study by George et al 49 the prevalence of elevated Blood Pressure was 
20.6%. 
 
7.3.1 Association of Socio-demographic Factors and Lifestyle Factors with 
Elevated Blood Pressure. 
7.3.1.1 School type vs Elevated Blood Pressure. 
 The students from non-Government School had a greater proportion of 
Elevated Blood Pressure which was statistically significant in both univariate and 
multivariate analysis with aOR =1.150 (95%CI 0.613 – 2.156). But in the study 
by George et al 49 which also showed statistical significant higher proportion of 
Elevated Blood Pressure among private schools in comparison to government 
Schools aOR=1.94 (95%CI 1.23 – 3.06). 
 
7.3.1.2 Gender vs Elevated Blood Pressure. 
 The proportion of Elevated Blood Pressure was higher among males than 
females but it was not statistically significant in both univariate and multivariate 
analysis with aOR = 1.777 (95%CI 0.677 – 2.045). In comparison, the study by 
Anuradha et al69 found that males had a higher risk of elevated blood pressure than 
females  (adjusted OR = 2.024 [95%CI 1.224-3.349]) which was statistically 
significant also. 
 
7.3.1.3 Socioeconomic status vs Elevated Blood Pressure. 
 In our study students from High SES had 15.2% lesser proportion of 
Elevated Blood Pressure in comparison to low SES but this was not statistically 
significant in both univariate and multivariate analysis aOR = 0.848 (95%CI 
0.466 – 1.543). 
7.3.1.4 Family History Of CVD vs Elevated Blood Pressure. 
 In our study, there was no statistically significant association of family 
history of cardiovascular disease with Elevated Blood Pressure in both univariate 
and multivariate analysis aOR =1.030 (95%CI: 0.433 – 2.450).  
7.3.1.5 Knowledge of cardiovascular risk vs Elevated Blood Pressure. 
 In our study, there was no statistically significant association of knowledge 
of cardiovascular disease risk  with Elevated Blood Pressure in both univariate 
and multivariate analysis aOR =1.076 (95%CI 0.572 -2.021).A study by George et 
al 49 showed similarfindings for knowledge of cardiovascular disease risk  aOR = 
1.30 (95%CI: 0.58 – 2.92). 
 
7.3.1.6 Overweight & Obesity vs Elevated Blood Pressure. 
 Students with Overweight & Obesity had higher proportion of Elevated 
Blood Pressure in comparison with other students which was statistically 
significant in both univariate and multivariate analysis with aOR= 2.695 (95%CI: 
1.485 – 4.893)In the study by George et al 49 showed similar association of High 
BMI with Elevated Blood Pressure aOR=2.99 (95%CI: 1.44-6.20) . Similarly, in 
another study by Anuradha et al, overweight + Obesity was associated 
withprehypertension  with adjusted OR = 6.108 [95%CI: 2.953-12.635]. 
 
7.3.1.7 Physical activity vs Elevated Blood Pressure. 
 In our study, Inadequate physical activity was associated with  higher 
proportion of Elevated Blood Pressure in comparison to adequate physical activity 
with aOR=2.044 (95%CI 1.155 – 3.619)which was statistically significant in both 
univariate and multivariate analysis.  
 
7.3.1.8 Dietary Practices vs Elevated Blood Pressure. 
 In our study the students with unacceptable dietary intake had 7.8 % lesser 
risk of Elevated Blood Pressure in comparison to persons with acceptable Dietary 
intake, though not statistically significant. This inverse relation could be explained 
by the fact that adequate dietary practice included intake of fruits and vegetables 
on daily basis which might not be present in low socioeconomic class. But in 
thestudy by Anuradha et al 69 had shown that those with frequent junk foods 
intake had  higher odds of prehypertension [adjusted OR = 2.141 (95%CI: 1.232-
3.722]. 
 
 
7.3.1.9 Tobacco product Usage vs Elevated Blood Pressure. 
 In our study, Students with self declared tobacco product usage had a 
higher proportion of Elevated Blood Pressure in comparison to students with no 
tobacco usage with aOR =2.001 (95%CI 0.893 – 4.482)which was statistically 
significant in univariate analysis but not in multivariate analysis. 
 
7.3.1.10 Sedentary time vs Elevated Blood Pressure. 
 Time spent on idle activity of more than 4 hours did not show statistical  
significant association with elevated blood pressure in both univariate and 
multivariate analysis .  
 
7.4 Prevalence of Poor Cardio-respiratory reserve. 
25.1 % of the male students and 34.7% of the female students showed poor 
Cardio-respiratory reserve.  26 students (5.2%) were not able to complete the test. 
This had happened in 5.4% of the boys and 5% of the girls. 
 
7.4.1 Association of Socio-demographic Factors and Lifestyle Factors with 
Poor Cardio-respiratory reserve. 
7.4.1.1 School type vs Poor Cardio-respiratory reserve. 
 The students of Privateschools had higher proportion of poor Cardio-
respiratory reserve in comparison to government school students which was 
statistically significant in univariate analysis but not in multivariate analysis with 
aOR= 1.511 (95%CI 0.986 – 2.315). The availability of regular physical activity 
during school hours in the government schools might play a role in this 
association. 
 
7.4.1.2 Gender vs Poor Cardio-respiratory reserve. 
 In our study females had higher proportion of poor Cardio-respiratory 
reserve in comparison to males which was statistically significant in both 
univariate and multivariate analysis with aOR = 2.467 (95% CI 1.680 – 3.622). 
This finding is similar to the finding in systematic review of studies done in 
western countries on children and adolescents by Hallal et al 72. 
 
7.4.1.3 Socioeconomic status vs Poor Cardio-respiratory reserve. 
 The high SES students had marginally higher proportion of poor Cardio-
respiratory reserve in comparison to low SES students with aOR = 1.019  (95% CI 
0.677 – 1.534) which was not statistically significant in both univariate and 
multivariate analysis. But the finding in systematic review of studies done in 
western countries on children and adolescents by Carnethon et al 73 showed the 
prevalence of regular cardio-respiratory fitness were found to be higher for the 
middle/ high SES groupfor both gender (p < 0.001 and p < 0.05 for boys and girls 
respectively). 
 
7.4.1.4 Family History Of CVD vs Poor Cardio-respiratory reserve. 
 The students with Family history of CVD had 8.1% lesser risk  of poor 
Cardio-respiratory reserve in comparison to other students but was not statistically 
significant in both univariate and multivariate analysis. This could possibly be 
because of better awareness among their parents but this has not been assessed in 
this study. 
 
7.4.1.5 Knowledge of cardiovascular risk vs Poor Cardio-respiratory reserve. 
 No statistically significant association was found between the Knowledge 
groups and Poor Cardio-respiratory reserve. 
 
7.4.1.6 Overweight & Obesity vs Poor Cardio-respiratory reserve. 
 No statistically significant association was found between the overweight 
and obesity with Poor Cardio-respiratory reserve. But in the study by Rowland et 
al74 among 8 – 10 year old children showed Poor Cardio-respiratory fitness is 
associated with  high BMI aOR 2.04 (95%CI:1.38 – 3.02). 
7.4.1.7 Elevated Blood Pressure vs Poor Cardio-respiratory reserve. 
 In our study,  students with Elevated Blood Pressure had higher proportion 
of poor Cardio-respiratory reserve in comparison to students with normal Blood 
Pressure which was statistically significant in both univariate and multivariate 
analysis with aOR= 1.976 (95% CI 1.093 – 3.573 ). But in the study by Rowland 
et al 74 among 8 – 10 year old children showed that there is no statistically 
significant association with  Elevated Blood Pressure aOR 1.21 (95%CI:0.84- 
1.75) 
 
7.4.1.8 Physical activity vs Poor Cardio-respiratory reserve. 
 Students with inadequate Physical activity had marginally higher 
proportion of poor Cardio-respiratory reserve in comparison to students with 
adequate physical activity which was statistically significant in univariate analysis 
but not in multivariate analysis with aOR= 1.085 (95%CI 0.730 – 1.612). 
 
7.4.1.9 Dietary Practices vs Poor Cardio-respiratory reserve. 
 Students with unacceptable Dietary Practices had higher proportion of poor 
Cardio-respiratory reserve in comparison to students with acceptable Dietary 
practices but was not statistically significant in both univariate and multivariate 
analysis with aOR=1.170 (95% CI 0.785 – 1.743). 
7.4.1.10 Tobacco product Usage vs Poor Cardio-respiratory reserve. 
 Students with self declared tobacco product usage had higher proportion of 
poor Cardio-respiratory reserve in comparison to other students which was 
statistically significant in univariate analysis but not in multivariate analysis with 
aOR= 2.080 (95%CI 0.971 – 4.454). 
 
7.4.1.11 Sedentary time vs Poor Cardio-respiratory reserve. 
 Students with time spent on idle activity of more than 4 hours had higher 
proportion of poor Cardio-respiratory reserve in comparison to students with time 
spent on idle activity of  less than 4 hours per day but was not statistically 
significant in both univariate and multivariate analysis with aOR=1.273 (95% CI 
0.822 -1.971). 
 
 
 
 
 
 
  
 
 
 
 
Summary 
 Cardiovascular disease is on the rise and is a global threat by being 
the leading cause of mortality globally. Individuals at risk of cardiovascular 
disease demonstrate certain easily measureable factors like unhealthy diet, 
physical inactivity, tobacco usage, high Body Mass Index & elevated Blood 
Pressure . WHO recommends key messages to protect the health of heart namely 
i)engaging in regular physical activity, ii) Eating at least five servings of 
vegetables and fruits a day, and restricting the salt intake to less than one teaspoon 
a day,  iii)Avoidance of Tobacco products & iv) Regular monitoring of physical 
and biochemical parameters. It has also become clear that many Cardiovascular 
diseases (CVDs) have their origins during childhood and adolescent age with 
ultimate outcomes in adulthood. 
Early adolescence is the period in which the children are initially exposed 
to risk factors, because they are at a receptive age and thereby influential in 
influencing the health of the next generation. Hence primordial prevention of the 
potential risk factors will benefit not only the individual but also reduce the 
burden on the health sector as a whole. The school environment is regarded as a 
good setting for the promotion of health interventions among children because no 
other institution has as much contact time with the target population.  Schools 
provide an environment where almost all children can be reached repeatedly and 
continuously. 
Rapid urbanization and change in lifestyle that occurred during the past 
two decades have led to the growing burden of coronary risk factors even in rural 
setting in India. There is paucity of studies regarding Lifestyle practices and 
Awareness of cardiovascular risk factors among school children in rural areas in 
Tamil Nadu. Hence this study was undertaken with the following objectives: i) To 
assess the level of awareness of risk factors of cardiovascular diseases among 
middle School children (6th – 8th standard) in  the field practice area of Rural 
Health Training Centre, Vedapatti, attached to Department of Community 
Medicine, PSG Institute of Medical Sciences and Research, Coimbatore & ii) To 
examine the association of socio-demographic factors and lifestyle practices with 
physical parameters of cardiovascular risk factors among these middle School 
children (6th – 8th standard). Data regarding these aspects will help in taking 
decisions regarding the need to undertake interventional studies and the 
appropriate cost-effective strategies to reduce these risk factors among the school 
children in this rural area.. 
 Sample size was calculated based on the Knowledge of cardiovascular 
disease among school students conducted in India. Among the 22 schools in our 
field practice area, there were 12 schools with students in 6th to 8th standards and 
of them 10 were co-education schools. These 10 schools was included in the 
lottery method for selection of the target population.Four schools selected for 
study were as follows 1.Govt. High school, Kalveerampalayam. 2.Premier Vidhya 
Vikash  Matric Hr.Sec.School, Ulliyampalayam. 3. Govt. High school, 
Sundappalayam. & 4. PSG High School, Vedapatti. Permission was obtained from 
Directorate of School Education & the respective heads of the selected Schools.  
The study was approved by Institutional Human Ethics Committee. A pilot 
study was carried out in which feasibility of data collection was looked for and 
data collection tools were finalised. Of the 560 students in the four schools, 52 
parents did not consent and 6 students were not present during data collection. 
Hence data was collected from the remaining 502 students.  
 Demographic details and informed written consent was obtained from the 
parents two days prior to the conduct of the school camp. Assent was obtained 
from the students on the day of school camp. Self administered questionnaires for 
assessing the Knowledge of cardiovascular risk factors, physical activity using 
CPAQ for older children and adolescent, time spent in sedentary activity per day, 
dietary food frequency and tobacco product usage were filled by the participants. 
This was followed by the physical examination of the students. Height and weight 
were measured according to the standard procedures. Then blood pressure 
measurement using the appropriate cuff was performed. Final part of the data 
collection involved the step test for assessing the cardio-respiratory reserve. The 
variables were categorised based on standard criteria. Socioeconomic Status was 
assessed by Modified B.G.Prasad Classification based on CPI of Coimbatore for 
October 2016. Data entry was made in the Microsoft Excel 2007 software and 
Analysis was done with IBM SPSS (International Business Machines Corporation 
-Statistical Package for the Social Sciences) v.23.1 Windows package.  
 The association between the socio-demographic factors and lifestyle 
practices with Physical parameters of Cardiovascular risk factors were tested by 
univariate analysis for  significance using chi square test and odds ratio with 95% 
Confidence Interval was estimated. All variables included in the univariate 
analysis were further subjected to multivariate analysis  by Multivariate logistic 
regression analysis and Adjusted Odds Ratio with 95% Confidence Interval was 
estimated.p value <0.05 was considered as statistically significant. 
 In our study Adequate knowledge of cardiovascular disease risk factors 
was found in 28.7% of the study participants with a 95% confidence interval of 
24.72% - 32.66%..Inadequate physical activity was seen in 42.2% (95% CI 
;37.9% - 46.6%), Unacceptable dietary practices was seen in 60.2%(95% CI 
;55.7% - 64.5%), tobacco product usage  was seen in 8.37% (95% CI ;6.1% - 
11.23%)  and time spent in sedentary activity in a usual day of more than 4 hours 
was seen in 25.1% (95% CI ;21.3% - 28.9%) of the 502 participants. About 11.4% 
of the students were overweight and an additional 6.6% were in the Obese 
category. Elevated blood pressure was seen in 13.3% of students of which 7.8% 
were in pre-hypertensive stage. In the cardio-respiratory reserve assessed by step 
test, 30.5% of the students were found to be having poor reserve. In univariate 
analysis for association with obesity and overweight, factors such as students from 
non government, inadequate physical activity and tobacco product usage was 
found to be significant. When further subjected to multivariate analysis, 
inadequate physical activity and tobacco product usage was found to be 
significantly associated with overweight and obesity. Inadequate Knowledge was 
found to associated with lesser chance of Overweight and Obesity both in 
univariate and multivariate analysis. In the univariate analysis for Elevated Blood 
Pressure, high BMI, inadequate physical activity and tobacco product usage was 
found to be statistically significant. When subjected to multivariate analysis, only 
higher BMI and inadequate physical activity were significantly associated with 
elevated blood pressure. Univariate analysis for Poor cardio-respiratory reserve 
showed statistically significant association with School type ( more proportion in 
non government schools) , Gender( more among female) ,BMI ( more in Higher 
BMI) , Blood Pressure ( more in Elevated BP) , Physical activity ( more in 
physically inactive) And tobacco product usage( more if present). In the 
multivariate analysis, there was a statistically significant association of female 
gender and elevated Blood pressure with Poor cardio-respiratory reserve. 
 This study establishes the fact that the knowledge about 
cardiovascular disease and lifestyle practices were not satisfactory among the 
study participants. The benefits of weight loss for blood pressure reduction in 
children have been demonstrated in both observational and interventional studies. 
Hence creating awareness among the students and providing access for adequate 
physical activity and avoidance of tobacco products is the need of the hour. This 
might be helpful in tackling the future burden on health due to cardiovascular 
disease in particular and non communicable disease as a whole as most of the risk 
factors overlap. 
 
Limitations 
1. As the study is a cross sectional one, the cause-effect relationship could not 
be established. Also the sample size was based on Knowledge and hence 
may not be adequate enough for association of risk factors. 
2. Only Knowledge and practice of cardiovascular risk factors was assessed 
but Attitude was not assessed. 
3. Food Frequency Questionnaire of a dietary cycle (7 days) was used to 
determine dietary practices and hence recall bias is possible. 
4. As the Questionnaire was regarding previous week activity only, this might 
not depict the actual practice. 
5. Blood investigation for lipid levels, Environmental and societal factors was 
not included due to operational difficulty. 
  
 
 
 
 
 
Recommendations 
1. Health education regarding the risk factors of cardiovascular disease and 
their effect on health for the students and their parents would be helpful in 
creating awareness. 
2. Measures to provide opportunities and motivation for regular physical 
activities is to be undertaken. 
3. Providing special care of the children identified to have risk factors so 
that primary prevention is possible. 
4. Further longitudinal and interventional studies on cluster effect of the 
risk factors could be conducted. 
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Annexure -II 
 Annexure –III a 
Institutional Human Ethics Committee 
PSG Institute of Medical Sciences and Research, Coimbatore 
 
Parental Consent Form 
 
Title of Study: ‘Lifestyle practices and Awareness of cardiovascular risk factors among 
School children aged 10-14 years in Coimbatore’. 
 
Name of the Principal Investigator:Dr.V.Damodaran 
 
Department: Community Medicine. 
 
Your (son/daughter) is invited to participate in a study on Lifestyle practices and Awareness of 
cardiovascular risk factors among School children  
 
My name is Dr.V.Damodaran and I am a post graduate at PSG Institute of Medical Sciences 
and Research, Coimbatore. This study is to find out the present familiarity of early adolescent in 
regard to Cardiovascular disease risk factors and the associated lifestyle practices. 
 
I am asking for permission to include your (son/daughter) in this study because this would help 
you to assess the health level of your child at present as well as how to improve it in the days to 
come. 
  
I expect to have 400  participants in the study. 
If you allow your child to participate, I (Dr.V.Damodaran) and some other doctors will ask 
examine your child clinically which is non invasive and would have to fill a questionnaire. 
  
Any information that is obtained in connection with this study and that can be identified with 
your (son/daughter) will remain confidential and will be disclosed only with your permission. 
His or her responses will not be linked to his or her name or your name in any written or verbal 
report of this research project. 
 
Your decision to allow your (son/daughter) to participate will not affect your or his or her present 
or future relationship with PSGIMS&R or PSG Hospitals . If you have any questions about the 
study, please ask me. If you have any questions later, call me at 9444499627. If you have any 
questions or concerns about your (son/daughter/child/infant/adolescent youth)’s participation in 
this study, call in the above number. 
 
You may keep a copy of this consent form. 
You are making a decision about allowing your (son/daughter) to participate in this study. Your 
signature below indicates that you have read the information provided above and have decided to 
allow him or her to participate in the study. If you later decide that you wish to withdraw your 
permission for your (son/daughter) to participate in the study, simply tell me. 
 
You may discontinue his or her participation at any time. This will not affect in any way your 
future treatment in this hospital. 
 
Printed Name of (son/daughter) 
 
 
Signature of Parent(s) or Legal Guardian with Date  Signature of Investigator with 
Date 
ANNEXURE –IV a 
Institutional Human Ethics Committee 
PSG Institute of Medical Sciences and Research, Coimbatore 
 
Assent to be in a Research Study 
For children between 7-18 years old 
 
Why are we meeting with you? 
 
We want to tell you about something we are doing called a research study.  A research study 
is when doctors collect a lot of information to learn more about something related to health 
and disease. Dr.V.Damodaran and some other doctors are doing a study to learn more about 
your lifestyle practices and your knowledge on Cardiovascular risk factors.  After we tell you 
about it, we will ask if you’d like to be in this study or not. 
 
Why are we doing this study? 
 
 We want to find out your lifestyle practices and your knowledge on Cardiovascular risk 
factors. 
 So we are getting information from lots of boys and girls like you. 
  In the whole study, there will be about 400 children. 
 
What will happen to you if you are in this study? 
 
Only if you agree, two things will happen: 
 
 
1. You will need to answer some questions about your awareness of cardiovascular risk 
factors and your lifestyle practice especially  on your diet and physical activity 
2. The doctors will do some tests on your body measurements and cardiovascular 
functioning. 
 
 
Will this study hurt? 
 
No.  There is no invasive procedures in our study. 
 
Will you get better if you are in this study? 
No, this study won’t make you feel better or get well.  But the doctors might find out 
something that will help other children like you later. 
 
Will everybody come to know about my condition? (Confidentiality) 
We will not tell other people that you are in this research and we won't share information 
about    you to anyone who does not work in the research study 
 
 
Is this bad or dangerous for me? (Risks involved)  
No . there is no danger involved in the study. 
 
 
 
Do I get anything for being in the research?  
No monetary benefits will be provided by participating in this study.But you will get to 
know some aspects of your body functioning. 
 
 
Will you tell me the results? 
Your results will remain confidential. A report on your current status will be given to you 
individually after data is collected from you. The overall result of the study will be published 
but your names will not be revealed.  
 
Do you have any questions? 
You can ask questions any time.  You can ask now.  You can ask later.  You can talk to me 
or you   can talk to someone else. 
 
 
Do you have to be in this study? 
No, you don’t.  No one will be mad at you if you don’t want to do this.  If you don’t want to 
be in this study, just tell us.   Or if you do want to be in the study, tell us that.  And, 
remember, you can say yes now and change your mind later.  It’s up to you. This will not 
affect in any way your future treatment in this hospital. 
 
 
Who can I talk to or ask questions to? 
You can talk to your principal/student counselor regarding participation in this study. You 
can also talk to anyone you know regarding participation in this study. 
 
If you don’t want to be in this study, just tell us. If you want to be in this study, just tell us. 
This will not affect in any way your future treatment in this hospital. 
The doctor will give you a copy of this form to keep. 
 
 
SIGNATURE OF PERSON CONDUCTING ASSENT DISCUSSION 
I have explained the study to ______________________(print name of child here) in 
language he/she can understand, and the child has agreed to be in the study. 
 
 
__________________________________   _______________ 
Signature of Person Conducting Assent Discussion  Date 
 
__Dr.V.Damodaran__________________ 
Name of Person Conducting Assent Discussion (print) 
 
 
 
 
 
 
 
 
 
Part 2: Certificate of Assent 
 
I have read this information (or had the information read to me)  I have had my questions 
answered and know that I can ask questions later if I have them.  
 
I agree to take part in the research. 
 
OR 
I do not wish to take part in the research and I have not signed the assent 
below.___________ (initialed by child/minor) 
 
Only if child assents: 
Print name of child ___________________ 
Signature of child: ____________________ 
Date:________________ 
           day/month/year    
 
 
 
 
I have accurately read or witnessed the accurate reading of the assent form to the potential 
participant, and the individual has had the opportunity to ask questions. I confirm that the 
individual has given assent freely.  
 
Print name of researcher_Dr.V.Damodaran 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Annexure V a 
Study Questionnaire 
Study ID no 
Name:_________________________ Age:___________  
Sex: M_______ F_______ Grade:__________  
 
 Answer the following Questions 
Remember:  
1. There are no right and wrong answers — this is not a test.  
2. Please answer all the questions as honestly and accurately as you can — this is very 
important.  
 
S.no Questions Yes no Don’t 
Know 
A.]1 Can heart attacks occur in children?     
2 Are males more prone to get heart disease?     
3 Does having a family member with heart disease make a person prone to 
develop heart disease? 
   
4 Can exercise cause heart disease?     
5 Can obesity cause heart disease?     
6 Can eating more of fruits and vegetables cause heart disease?     
7 Can smoking cause heart disease?     
8 Can being worried and stressed for long periods cause heart disease?     
9 Can eating lots of packedfood cause heart disease?     
10 Are heart diseases preventable?     
11 Should measures to prevent heart disease be started in childhood?     
12 How can you prevent getting heart disease?  
 By maintaining a normal body weight     
 By exercising for less than 1 hour/day     
 By limiting time for watching TV, computer, sitting activities to less than 
2 hours/day 
   
 By avoiding smoking     
 By avoiding use of tobacco products     
13 What type of diet can prevent heart disease?  
 atleast onefruits and vegetables     
 More than two teaspoon salt in diet     
 Less of fried foods     
 Morethan one  sweet per day     
 Less of cold drinks     
 
B.]We are trying to find out about your level of physical activity for the last 7 days (in 
the last week). This includes sports or dance that make you sweat or make your legs feel 
tired, or games that make you breathe hard, like tag, skipping, running, climbing, and 
others.  
1. Physical activity in your spare time: Have you done any of the following activities in 
the past 7 days (last week)? If yes, how many times? (Mark only one circle per row.)
      
        No 1-2 3-4 5-6 7 times 
or more 
Skipping       
Walking for exercise       
Bicycling       
Jogging or running       
Gym      
Swimming       
Football       
Badminton       
Volleyball       
Basketball       
Other:       
      
      
2. In the last 7 days, during your physical education (PE) classes, how often were you 
very active (playing hard, running, jumping, throwing)? (Check one only.)  
I don’t do PE .....................................................…... 
Hardly ever ..............................................................
Sometimes ............................................................... 
Quite often ............................................................... 
Always ..................................................................... 


3. In the last 7 days, what did you normally do at Break(besides eating lunch/snack)? 
(Check one only.)  
Sat down (talking, reading, doing schoolwork).…...
Stood around or walked around ............................... 
Ran or played a little bit .......................................... 
Ran around and played quite a bit ........................... 
Ran and played hard most of the time ..................... 


4. In the last 7 days, on how many days right after school, did you do sports, dance, or 
play games in which you were very active? (Check one only.)  
None .................................................................……
1 time last week ....................................................... 
2 or 3 times last week .............................................. 
4 times last week .....................................................
5 times last week .....................................................


5. In the last 7 days, on how many evenings did you do sports, dance, or play games in 
which you were very active? (Check one only.)  
None ........................................................................ 
1 time last week ....................................................... 
2 or 3 times last week .............................................. 
4 or 5 last week ........................................................
6 or 7 times last week .............................................. 


6. On the last weekend, how many times did you do sports, dance, or play games in 
which you were very active? (Check one only.)  
None ........................................................................ 
1 time .......................................................................
2 — 3 times ............................................................. 
4 — 5 times ............................................................. 
6 or more times ........................................................


 
 
 
7. Which one of the following describes you best for the last 7 days? Read all five 
statements before deciding on the one answer that describes you.  
A. All or most of my free time was spent doing things that involve little  
 
physical effort .................................................................................................………… 

B. I sometimes (1 — 2 times last week) did physical things in my free time  
 
(e.g. played sports, went running, swimming, bike riding, did aerobics) .......………… 

C. I often (3 — 4 times last week) did physical things in my free time ..........……….. 


D. I quite often (5 — 6 times last week) did physical things in my free time ………... 


E. I very often (7 or more times last week) did physical things in my free time …….. 

8. Mark how often you did physical activity (like playing sports, games, doing dance, or 
any other physical activity) for each day last week.  
 
 None Little bit Medium Often Very often 
Monday       
Tuesday       
Wednesday       
Thursday       
Friday       
Saturday       
Sunday       
 
9. Were you sick last week, or did anything prevent you from doing your normal 
physical activities? (Check one.)  
Yes ...................................................……
No ............................................................ 
If Yes, what prevented you? __________________________________ 
10. How much time did you spend for each of these activities in the past 7 days? 
Checkone box per row  
 Less than an hour 
per day 
1-2 hours per day More than 2 hours 
per day 
TV watching    
Computer , mobiles 
usage 
   
Academic activities    
 
………………………………………………………………………………………………………………………………………
…….. 
C].1.What is your dietary pattern?   Vegetarian Diet  /Mixed diet  
2.Given below is list of foods . Consider your intake per week before answering the 
options in the table below.Tick one box per row  
S.No Food Type Never/almost 
never  
Once/twice a 
week  
Most 
days a 
week  
Daily 2 or 
more 
times 
per day 
A Fruits       
B Vegetables       
C Milk products       
D Nuts       
E Soft drinks       
F Sweets       
G Toffees, 
chocolates, 
     
H Ice creams       
I Fried foods       
J Fast food      
K  extra salt to 
diet 
     
 
3.Do you smoke cigaretes/bidi?  Yes / No 
if yes then how often 
4.Do you chew tobacco products/betel nut?  Yes / No 
if yes then how often 
 
Thanks for answering the questions 
****************************************** 
 
 
 
 
 
 
 Annexure VI 
Modified Prasad’s classification 
Value of Consumer Price Index – Industrial Workers (CPI – IW) for OCTOBER 2016= 
248 (for Coimbatore; Base 2001 =100) 
The calculation as per Modified Prasad’s classification was done using the following 
formula:                      
                        Multiplication factor =  
 (௏௔௟௨௘ ௢௙ ஼௉ூ ௑ 𝟒.𝟒𝟗) ௫ 𝟒.𝟗𝟑
ଵ଴଴
 
= 
 (ଶସ଼ ௑ ସ.ସଽ) ௫ ସ.ଽଷ
ଵ଴଴
    
=  54.90 
Socio-Economic class B.G.Prasad’s 
classification of 1961 
Modified B.G.Prasad’s 
classification based on 
CPI for Coimbatore on 
Oct 2016 
I  Rs 100 and above Rs 5490 and above 
II Rs 50-99 Rs 2750-5489 
III Rs 30-49 Rs 1650-2749 
IV Rs 15-29 Rs 820-1649 
V Below Rs 15 Below Rs 820 
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